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Who’s Who & What’s What 
in This Issue 


Since his previous appearances in these 
pages,* ALvIN von Auw has covered a lot 
of new territory, most of it by courtesy 
of the United States Navy. After seeing 
action as Air Combat Intelligence officer 
with a night air group in the first carrier 
raids on the Tokyo area and after surviv- 
ing the battering his ship, USS Saratoga, 
took while supporting the operations at 
Iwo Jima, Mr. von Auw was released from 
active duty as Lieutenant, USNR, and re- 
sumed his post as information supervisor in 
the Public Relations Division of the West- 
ern Electric Company. Since his return, he 
has written a number of booklets about 
Western Electric functions for employee 
and general distribution, and has been ac- 
tive in the company’s motion picture pro- 
gram. Before coming to Western Electric 
in 1939, von Auw served briefly as man- 
aging editor of Listeners’ Digest. 





*See “Western Electric: Telephone Arsenal,” 
MAGAZINE, August 1941; and “Doing a Bigger 
Job—with Less,” Macazine, August 1942. 





Alvin von Auw 





Keith 8. McHugh 


Ir was as a clerk that Keith §. McHugh 
joined the A. T. & T. Company in 1919, 
but within a few months he became an en- 
gineer in the O. & E. Department. From 
1921 to 1925 he was general commercial 
engineer of the Chesapeake and Potomac 
Telephone Company in Washington, D. C., 
and for the next four years he was with the 
New York Telephone Company as gen- 
eral commercial manager and as vice presi- 
dent. In 1929 he returned to A. T. & T. 
as commercial engineer, and was appointed 
an assistant vice president in 1934. He 
was elected a vice president in 1938, and 
in 1946 was placed in charge of the Infor- 
mation Department. He contributed “War 
Activities of the Bell Telephone System” 
to this MAGAZINE for November 1942; 
was one of the authors of “The Bell Sys- 
tem’s Interest in Program Television” in 
the issue for Spring 1944; and his farewell 
to radio broadcasting station WEAF ap- 
peared in the Autumn 1946 issue. 





John R. Townsend 
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Whos Who and What's What in this Issue 








Carroll O. Bickelhaupt 


“RESEARCH REVOLUTIONIZES MATERIALS” 
is the title of one lecture which JoHN R. 
TOWNSEND has given recently. It might 
almost serve as title for his contribution 
to this issue, were it not that he has nar- 
rowed his field here a bit to take in only 
the use of plastics in the telephone busi- 
The title of another lecture, “Mate- 
rials Engineering at Home and Abroad,” 
is also particularly apt, because Mr. ‘Town- 
send has been since 1945 materials engi- 
neer at the Bell Telephone Laboratories. 
For 20 years before that he had been 
materials standards engineer. He joined 
the Bell System in 1919, after military 
service in World War I. In World War 
II he assisted on many technical problems 
for the Armed Services, the Office of Sci- 
entific Research and Development, the 
War Production Board, and others. In 
1945 he spent two months in England, 
France, and Germany for the Foreign 
Economic Administration. Mr. Town- 
send has written and lectured extensively 
on technica! subjects, and is a member of 
several scientific societies. He was 
awarded the Dudley Medal in 1930 by 
the American Society for Testing Mate- 
rials, and served as president of that or- 
ganization last year. 


ness. 


THE Two distinguished careers—civilian 


and military—of Carro_tt O. BIcKEL- 





Roger B. Hill 





Thomas Shaw 


HAUPT are linked through the common 
interest of communication. Joining the 
A. T. & T. Company in 1911, Mr. Bickel- 
haupt had served as toll rate engineer, 
toll traffic engineer, and commercial engi- 
neer there before he was elected vice 
president in charge of operations of the 
Southern Bell Telephone and Telegraph 
Company in 1925. Five years later he 
returned to A. T. & T. as assistant vice 
president. He was elected vice president 
in 1941, and secretary of the company in 
1945, Meanwhile, through two wars, he 
had risen in the Signal Corps from first 
lieutenant in 1916 to brigadier general in 
1944. Before Pearl Harbor, he was on 
active duty as Military Observer abroad, 
and after the declaration of war he served 
in the Office of the Chief Signal Officer 
and later as Commanding Officer of the 
Eastern Signal Corps Unit Training Center 
before being promoted to brigadier general 
and ordered overseas in September 1944. 
There he was successively Director of 
Communications Division, Office of Chief 
Signal Officer; Director General, Signal 
Communications Service, ETOUSA; and 
Director of Communications, U. S$. Group 
Control Council (Germany). He re- 
turned to this country and inactive Army 
Reserve status in 1945, and was re-com- 
missioned brigadier general in the Reserve 


(Continued on page 176) 





In a scene which is duplicated innumerable times each day in Western Electric distribut- 
ing houses from coast to coast, a stock selector adds more telephone material—dials, in 
this instance—to the items ordered by a telephone company whtch are flowing down ware- 
house conveyor lines on their way toward service. See the article beginning on the 


opposite page 
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Western Electric's Coast-to-Coast Chain of Distributing 
Houses Contributes Much to the Efficiency and Economy 
of Bell System Service 


Distribution by Western 
Electric Company 


Alvin von Auw 


A MILITARY TERM, “‘logistics,’’ best 
describes the business of Western 
Electric’s chain of distributing houses. 
Theirs is a major role in the big job 
of moving telephone material to the 
front line of telephone service. 

To fulfill their part in the Bell 
System logistic set-up, the distribut- 
ing houses maintain stocks of those 
items which are recurrently ordered 
by the telephone companies, items 
which range in size and variety from 
paper clips to the heftiest reels of 
cable. But the distributing houses 
are concerned with more than the 
stocks they carry on their shelves. 
Their responsibilities extend, in fact, 
to every single item the telephone 
companies order from Western Elec- 
tric. ‘These include those items not 
ordered with sufficient frequency to 
warrant stocking, as well as major 
items which must be manufactured to 
fit a special need—central office 


equipment, for instance. In short, 
what the distributing houses don’t 
have, they get. 

Each distributing house also main- 
tains a repair shop which reconditions 
used telephone company material for 
re-issue, or disposes of it for salvage. 

But a bare statement of the three- 
fold function of the distributing 
houses—warehousing, service expe- 
diting, and repair—provides only an 
inkling of the job they do. For a 
true view, let us watch a distributing 
house in action. 

Suppose we start in the office, 
where the orders are received. It is 
a large, well-lighted room, a_ busy 
room somewhat reminiscent of a 
metropolitan newspaper’s city room. 
There is the same pealing of tele- 
phone bells, the same sound of fast- 
tempo typing, the same murmur of 
a score or more of telephone conver- 
sations, And the resemblance goes 
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deeper than what meets the eye and 
ear. Just as a news story proceeds 
in orderly fashion from reporter to 
rewrite to city editor to composing 
room, so a telephone company order 
is written up and “edited” before 
it is passed to the warehouse to be 
filled. 

Most telephone company orders 
reach the distributing house on stand- 
ard order forms listing the descrip- 
tions of the items most commonly 
used. Telephone company field forces 
need only fill in the quantities re- 
quired. Western Electric edits the 
order on receipt, separating the items 
known to be in stock from those 
which will be shipped direct to tele- 
phone company locations from mer- 
chandise stocks at Western Electric’s 
Works or from outside suppliers. 


The Bell System's 


**General Store’ 


Now LET’s FOLLOW a telephone com- 
pany order from office to warehouse. 
Here is a Bell System “general 
store.’ But no crossroads commu- 
nity ever boasted a general store like 
this one. The stock embraces thou- 
sands of different items—some ranged 
on racks, some stored in big bins, 
some stacked in massive array on the 
floor. Here are nuts and bolts and 
nails. Here are telephone instru- 
ments and hundreds of miles of wire. 
Here are pencils and typewriter rib- 
bons. Here—in the yard outside the 
distributing house—are reels of cable 
of nearly every size and description 
Western Electric makes. Here are 
crossarms and outside plant hardware. 

Long famed for the variety of its 
merchandise, the general store more 
than meets its match in the Western 


Electric distributing house. The dis- 
tributing house has but one customer, 
the Bell telephone company it serves; 
yet its stocks must and do include 
almost every variety of equipment 
and supplies that telephone company 
employees require for their day-to- 
day jobs. 

The general store that is the West- 
ern Electric distributing house is 
mechanized, too. Conveyors and 
electric trucks help speed orders to 
completion. 


LET’s WATCH the conveyor and see 
how an order is handled: an order 
that come.in from the telephone com- 
pany within the hour. 

It calls for a miscellany of small 
items, and will be filled from stock. 
The warehouseman at the head of 
the conveyor scans the order, esti- 
mates its bulk, and sets the required 
number and sizes of shipping con- 
tainers—together with the order— 
on the conveyor, where it joins a 
continuous parade of other orders, 
each with enough “headway” to be 
well clear by the time the next order 
reaches the stock selectors. 

As far as possible, items are ar- 
ranged in racks beside the conveyor 
in the same sequence in which their 
descriptions are listed on the standard 
order forms. Thus, as our order 
reaches the first stock selector, he se- 
lects the first items required from the 
racks and sets them in the containers 
as they move slowly past his position. 
So does each succeeding stock selec- 
tor, until the order is complete. Fi- 
nally, at the end of the line, a tele- 
phone company employee checks the 
contents of the container against the 
order. Then, sealed and addressed, 


the order is set for shipment. 
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This view from the rear shows not only a Western Electric distributing house but, at the 
right, part of its cable dock and, in the foreground, the telephone company’s garage 


“Shop Talk” 


App “sHop”’ to “office” and “‘ware- 
house,” and the picture of the West- 
ern Electric distributing house is com- 
plete. In the repair shop, apparatus 
withdrawn from service and returned 
by the telephone company is recon- 
ditioned and readied for a new term 
of service. Repaired material, re- 
turned to the warehouses, is ticketed 
prominently with green labels to indi- 
cate that it is telephone company 
property—Class “C”’ material, in dis- 
tributing house parlance. 

Repair operations in the distribut- 
ing house range from work on the 
simplest types of plugs and cords to 
work on switchboards and teletype- 
writer apparatus. Equipment re- 
ceived at the repair shop is carefully 
inspected and the usable parts sepa- 
rated from those no longer usable. 
These latter are segregated for sal- 
vage. Switchboards no longer serv- 
iceable are a source of salvage, too. 
Repair shop employees “mine” their 


innards for usable components— 
relays or resistances, for instance. 
Such “mining” is a measure not only 
of economy but also of relief during 
times. of stringent shortages. 

In the repair shop you'll find a 
small-scale telephone assembly line 
from which veteran sets emerge ready 
—both in appearance and perform- 
ance—to take their places in service 
beside the latest products of West- 
ern Electric factories. Worn parts 
have been replaced by new. Power- 
ful jets of air have blown interiors 
free of dust and lint. Sets scarred 
in service leave the repair shop as 
bright and shining as the day they 
were born. 


A Nation-wide Chain 


THERE ARE 29 Western Electric dis- 
tributing houses, each one strategically 
located with relation to the needs of 
the individual Bell telephone com- 
pany it serves. Here is the coast-to- 
coast roster: Boston, New Haven, 
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New York, Brooklyn, Newark, Phil- 
adelphia, Pittsburgh, Washington, 
Atlanta, Louisville, Jacksonville, New 
Orleans, Detroit, Cleveland, Cincin- 
nati, Indianapolis, Chicago, Milwau- 
kee, St. Louis, Kansas City, Dallas, 
Houston, Omaha, Minneapolis, Den- 
ver, San Francisco, Los Angeles, Se- 
attle, Portland. 

Total employment throughout the 
distributing chain tops 7,000. As of 


today, the smallest house employs 53, 
the largest, 1,188. But whatever the 
size of the operation, the functions 
and general organization of all the 
distributing houses are identical. At 
each main house a stores manager, 





A stock selector (rear) picks out items which the telephone As 

company order species, and places them in containers : 

Efficient arrangement of the stock 
dling and shipment 


on the conveyor. 
assures fast and economical han 


service manager, and shop superin- 
tendent comprise the manager’s staff 
and supervise, respectively, the order- 
ing and warehousing, the service ex- 
pediting, and the repair functions of 
the house. 

We have visited the shop and the 
warehouse, the respective domains 
of the repair shop superintendent 
and the stores manager. Now let’s 
stop at the service manager’s desk. 
Chances are we'll find him absorbed 
in a series of telephone talks with one 
of the merchandise organizations at 
Western Electric’s Works on the one 
hand and the telephone company on 
the other. Linking factory and field, 
the service manager helps 
coordinate Western Elec- 
tric deliveries with tele- 
phone company operating 
needs. His responsibil- 
ity includes not only the 


material which passes 
physically through the 
distributing house, but 


also that which the house 
orders for shipment di- 
rect to the telephone 
company. 


The Houses as 


Cotérdinators 


THE DISTRIBUTING 
HOUSES play a prominent 
part in the over-all job 
of codrdinating Western 
Electric manufacturing 
and Western Electric 
buying with the antici- 
pated needs of the tele- 
phone companies. 

Western Electric 
material moves along the 
chain of supply to the 


ee ad 
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telephone companies, a current of 
information on telephone company 
requirements moves in the opposite 
direction, helping Western Electric 
establish an orderly and adequate 
program of production and purchas- 
ing. To assist in this program-plan- 
ning operation, the telephone com- 
panies submit to the distributing 
house managers estimates of their 
requirements for but a few basic 
items. From their experience of 
past requirements and their knowl- 
edge of the material normally associ- 
ated with these basic items, the dis- 
cributing houses fill out the telephone 
companies’ skeleton forecasts. It is 
these forecasts which form the foun- 
dation for Western Electric’s forward 
program. 


The Service Motive 


MERCHANDISING, but with a differ- 
ence—that is Western Electric distri- 
bution. Since each distributing house 
serves but one customer, the tele- 
phone company—and since Western 
Electric, as a fellow-member of the 
Bell System, shares the interests and 
objectives of that telephone company 
—the energies which might otherwise 
be expended in a costly sales effort 
are, in the present instance, devoted 
to service effort on telephone com- 
pany orders. Thus it is that you will 
look in vain for a “sales manager”’ 
on the distributing house staff—a fact 
which will serve to point up the prin- 
cipal difference between Western 
Electric distribution and most other 
merchandising operations. 

The prime motive of most distribu- 
tors is profit. By contrast, service 
comes first with Western Electric’s 
distributing organization. As a mat- 


ter of course, the distribution houses 
adopt and employ those methods and 
procedures which best meet the needs 
of their customers, the telephone 
companies, and thus contribute at the 
same time to the over-all efficiency 
and economy of Bell System opera- 
tions. 

“Direct distribution” is a case in 
point. Direct distribution—not to be 
confused with direct shipment from 
factory to telephone company—is 
warehouse parlance for the prepara- 
tion and shipment of small quantity 
orders for the use of individual tele- 
phone company plant men. 


WITH THE INCEPTION and expansion 
of the direct distribution program, 
the telephone companies have been 
able to dispense with their storerooms 
in many areas and to rely entirely 
on the W. E. distributing house to 
supply the day-to-day needs of their 
plant forces. Under this system, the 
individual worker orders the equip- 
ment and supplies he’ll need for to- 
morrow’s job. On the morrow he'll 
find all his working wants waiting 
for him in his truck. This service, 
generally available within a given 
radius of the large centers where 
distributing houses are located, not 
only reduces the number of store- 
rooms the Bell System must main- 
tain, but also eliminates the conges- 
tion and delay inevitable when a 
whole shift of men report to draw 
their supplies in person. For West- 
ern Electric it may mean the selection 
and packing of as many as 4000 items 
in a single day at a single distributing 
house. But improved service, and 
the over-all economies to the System 
as a whole, make direct distribution 
worth while. 
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Repairing telephones for re-use—an important part of 
distributing house repair shop operations 


The Size of the Job 


TIME Now for some statistics to show 
the size of the job the distributing 
houses do. 

Take a typical distributing house. 
This house maintains a stock of 8,500 
different items for telephone com- 
pany use. In a recent month the 
house selected from its stock and 
shipped to the telephone company it 
serves some 52,491 items valued at 
$1,133,900. In addition, this house 
billed the telephone company for 
8,453 items, valued at more than 
$3,100,789, for shipments made di- 
rect from sources of supply. 

That month, less than two percent 
of the items normally stocked by all 
of Western Electric’s distributing 
houses were not available for imme- 
diate shipment—an impressive record 





in this era of shortages 
but one with which dis- 
tributing house people 
are not content. Their 
pre-war standard, which 
they aim to achieve 
again, insists that out- 
of-stock items shall not 
run more than three- 
quarters of one percent 
of the total of items nor- 
mally stocked. 

More than fifty mil- 


lion dollars’ worth of 
urgently needed  tele- 
phone apparatus and 


supplies was restored for 
further service by dis- 
tributing house repair 
shops during 1946. To 
the more than four mil- 
lion new telephones 
Western Electric pro- 
duced last year, the dis- 
tributing houses added two million 
reconditioned sets of every descrip- 
tion—a contribution of the first mag- 
nitude to the Bell System roster of 


held orders. 


Advantages of Common 
Management 


WHAT SERVICES do the distributing 
houses provide, then, that the tele- 
phone companies could not as readily 
perform for themselves? What are 
the advantages of a common, cen- 
tralized management for all 29 dis- 
tributing outlets? 

The distributing house functions 
could, of course, be performed by 
the telephone companies—and were, 
in fact, until something less than a 
half-century ago. But in the course 
of business evolution these functions 
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were transferred to 
Western Electric to be 
operated under a com- 
mon management. Two 
sound business reasons 
motivated this transfer: 
(1) to improve service 
to the telephone com- 
panies and thus to their 
customers, (2) to reduce 
costs. 

First of all, the trans- 
fer of the distributing 
function—and the pur- 
chasing function as well 
—permits the telephone 
companies to concentrate 
their energies on their 
main job, telephone serv- 
ice, leaving the highly 
specialized business of 
distribution and repair 
shop work to an organi- 
zation specifically trained for the job. 

Under a unified system of distribu- 
tion, each employee at each dis- 
tributing location has a nationwide 
horizon of opportunity. Since all 
are schooled in the same efficient dis- 
tribution techniques, employees trans- 
ferred from one location to another 
may apply their experience directly 
to their new jobs with a bare mini- 
mum of adjustment and additional 
training. If, on the other hand, each 
distributing location were independ- 
ently managed and if each trained its 
employees in its own individual tech- 
niques and procedures, the cost of 
Bell System distribution would be 
higher and service slower. 


SUCCESSFUL SERVICE by the distrib- 
uting houses is most dramatically 
demonstrated in emergencies. For 
in Western Electric’s chain of dis- 





A switchboard section is reconditioned in a house repair 


shop for further useful service 


tributing houses, all stocking stand- 
ard supplies, all employing the same 
stores methods, the Bell System has 
a line of supply of proved flexibility 
in time of crisis. This distributing 
chain can bring to bear at any point 
where emergency might strike the full 
resources of the entire nationwide 
organization. 

Take that fire in River Grove for 
example.* The devastated central 
ofice, serving nearly 10,000 tele- 
phones in that Illinois community, 
was still smoldering as the Chicago 
distributing house started truckloads 
of equipment toward the fire scene. 
Spurred by telephoned orders from 
the distributing house, the Kearny 
Works, 900 miles away, and the 
nearby Hawthorne Works, that very 





*See “Crisis in River Grove,” MAGAZINE, 
Winter 1946-47. 
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day started more truckloads of 
equipment toward River Grove to 
fill the communications breach. That 
River Grove’s communications were 
completely restored in a record-break- 
ing 11 days is attributable in part at 
least to the codrdination of telephone 
company needs with Western Elec- 
tric deeds. This was made possible 
by the ability of a single distributing 
house to mobilize Western Electric 
resources, near and far, to meet the 
emergency needs of its single cus- 
tomer, the Illinois Bell Telephone 
Company. 


Less DRAMATIC but equally evident 
are the routine contributions of the 
distributing houses to the day-to-day 
job of providing good telephone 
service at least cost. 

Good service with a minimum of 
investment in supplies is the govern- 
ing consideration for Western Elec- 
tric’s unified distributing organization 
in its big job of providing the Bell 
System with the materials it needs to 
operate throughout this great nation. 

Since each distributing house may 
draw on stocks of material at any 
of the distribution points throughout 
the country, it can furnish its tele- 
phone company with a higher per- 
centage of needed items than if that 
telephone company were entirely de- 
pcadent on its own stock reservoirs. 
And should overstocks accumulate at 
one house, other houses may draw 
on these stocks with a consequent re- 
duction of idle investment. In addi- 
tion, Western Electric circulates to 
all the telephone companies a cen- 
tralized record of high-value items 
taken out of service (switchboards, 
station apparatus, etc.) and no longer 
required in the area from which they 


were removed. This record facili- 
tates the transfer of such items from 
points where they have only junk 
value to points where they can be 
placed in effective service—another 
blow against idle investment. 

Through centralized control of dis- 
tribution, the performance of each 
house can be measured and improved 
by reference to the performance of 
others. To this end the so-called 
“red book’’—its somewhat forbid- 
ding title: Distributing House Vol- 
ume and Operating Ratios—reviews 
monthly the accomplishments of each 
house for each major cost and service 
factor: promptness of shipment, per- 
centage of out-of-stock items, status 
of back orders, and merchandising 
expense. This volume is under con- 
stant scrutiny for conditions which 
may call for improvement. 


DisTRIBUTION by Western Electric, 
a nationwide organization, permits 
expediting deliveries on a _ national 
scale. For example, personal con- 
tact by the Boston distributing house 
with suppliers in New England 
speeds deliveries to a telephone com- 
pany across the country. Such serv- 
ice is both a convenience and a great 
economy for a telephone company, 
which might otherwise find it neces- 
sary to send its own representative 
on a cross-country expedition. 
Similar economies derive from the 
nationwide supplies inspection force 
maintained by Western Electric’s 
distributing organization. This force 
inspects Bell System supplies in the 
manufacturers’ own plants. Any 
failure to meet specifications can be 
spotted at the source—and corrected. 
Working in behalf of all the Bell 


telephone companies, these front-line 


12! 








Above: “ Palletization’’- 
pallets and fork trucks—makes it feasible 
to use vertical space for storage. Right: 
A fork truck lifts a pallet of material for 
stacking. Long metal arms attached to 
the front of the lift truck fit inside the 
wooden pallet, so that pallet and load can 
be moved about or can be raised to as much 
as 14 feet above the floor 


the use of wooden 


observers employ uniform inspection 
standards, thus eliminating wasteful 
duplication of inspection effort by 
each company. This arrangement 
simplifies the supplier’s problems, too, 
enabling him to operate with mini- 
mum confusion, minimum cost. 


New Tools and Methods 


THE DEVELOPMENT of new and bet- 
ter methods and tools for distribu- 
tion and repair is the concern of a 
central organization of specialists 
whose accomplishments contribute to 
the improvement of service to every 
Bell telephone company by every dis- 
tributing house. Through the efforts 
of these specialists, each telephone 
company gets the benefits of a far- 


reaching program of distribution en- 
gineering which no one of them could 
economically support alone. 

As Western Electric’s manufactur- 
ing engineers devise new and better 
ways of making telephone products, 
so these “engineers of distribution” 
develop and design the special equip- 
ment—the tools, gauges, and test 
sets for the distributing house repair 
shop, the tabulating equipment for 
the office, the conveyors and material 
handling equipment for the ware- 
house—which contribute to the efh- 
cient distribution and repair of those 
telephone products. 

Conspicuous among the contribu- 
tions of these engineers has been the 
introduction of machine billing at all 
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but the smallest distributing houses. 
The uncanny machines in distributing- 
house billing rooms turn out bills 
quickly and accurately on the basis 
of information supplied to them in 
the form of pre-punched cards. 
These bills and statements are set 
forth in the telephone company’s own 
accounting terms and are checked by 
the telephone company’s own invoice 
supervisor, who is stationed at the 
distributing house. Thus the tele- 
phone company can make charges 
directly to its various accounts with- 
out further computation or summari- 
zation. 

Western Electric engineers con- 
tributed materially to the develop- 
ment of these machines. The manu- 
facturer pays royalties on a number 
of Western Electric-developed fea- 
tures. 

“Unit packaging”’ is another sub- 
ject of constant study by distribution 
engineers. The final shipping con- 
tainers employed by the distributing 
houses embody a careful considera- 
tion of factors of shape, size, and 
weight, to make handling and stor- 
ing easier. ‘End use’’ governs the 
design of small-quantity containers 
for individual telephone company 
plant men—the objective: to mini- 
mize the number of times the pack- 
age must be opened to select and 
count material from its contents. 


Handling Materials 


THE “UNIT LOAD” METHOD of ma- 
terials handling, made practicable by 
the introduction of the pallet and 
the fork lift truck (see illustration on 
page 121), has been the subject of 
study and experiment by W. E.’s dis- 
tribution engineers since our Armed 
Forces demonstrated the advantages 


of this revolutionary technique by 
their phenomenal accomplishments 
during World War II. 

A pallet consists of a double-faced 
platform a few feet square and a few 
inches high with open ends, on which: 
materials may be piled. The two 
surfaces permit the stacking of one 
pallet load upon another. A fork 
lift truck is a small self-propelled ve- 
hicle with flat protruding forks in 
front which may be elevated and low- 
ered. Inserted between the faces of 
a pallet, the fork can lift pallet and 
load and maneuver them until they 
are lined up above a stack or other 
location and then lower them accu- 
rately into position. 

Adapting “palletization” proce- 
dures to telephone materials handling 
is now well advanced, and the tools of 
the technique have been supplied to all 
distributing locations. While many 
dificulties remain to be surmounted, 
the use of pallets has already proved 
itself in distributing house practice. 
The time, space, and money savings 
already evident call for a continuing 
expansion of this program. 

Repair-shop equipment developed 
by the engineers of Western Elec- 
tric’s distribution organization in- 
cludes a water-wash paint-spray 
booth, portable self-contained exhaust 
and dust separators, individual test 
current-converter units, telephone test 
sets, tubular fuse test sets, and PBX 
test sets. And these are but a few 
among hundreds of developments 
which, through the years, have re- 
duced the cost or improved the qual- 
ity of distributing-house _ repairs. 
Not many of these hundreds could 
have been accomplished if common 
management had not channeled the 
experience of all 29 repair shops into 
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a single central engineering organiza- 
tion. 


DISTRIBUTION ENGINEERS are as 
much concerned with quality control 
as are their colleagues in Western 
Electric’s manufacturing organiza- 
tion. In the repair shop, as in the 
factory, strict tests guarantee the 
quality and uniformity of products, 
new or renewed. To insure uniform- 
ity of inspection standards through- 
out the distributing chain, quality 
control engineers from the headquar- 
ters staff make the rounds of the re- 
pair shops, conducting independent 
inspections of their own. The results 
of these survey inspections are 
matched against the local inspection 
results obtained by the repair shop 
organizations themselves, so that the 
same high standards of quality con- 
trol may apply in every distributing 
house. Undesirable conditions de- 
tected in one repair shop can be cor- 
rected before the same conditions 
appear elsewhere. Curative meas- 
ures found successful in one area can 
be made available to all others simul- 


taneously. 
Bell System standard practices 
govern the inspection procedures 


observed by the distributing houses. 
Issued by the Bell Telephone Lab- 
oratories, these practices incorporate 
the expressed requirements of the op- 
erating telephone companies. Thus, 
in the final analysis, the telephone 
companies themselves establish the 
standards for the Western Electric 
repair shops which serve them. The 
system of centralized survey inspec- 
tions, conducted under common man- 
agement of all the distributing 
houses, is double guarantee that these 
standards, so important to the coun- 


try’s telephone service, are scrupu- 
lously maintained. 

And through the efforts of the 
headquarters engineering group, the 
efficiency and economy of operations 
at each individual distributing house 
are constantly improved through the 
common experience of all. The ad- 
vantages of Western Electric’s na- 
tion-wide training and experience 
which accrue to each telephone com- 
pany must be obvious. 


LEsT too much emphasis seem to be 
placed on common management and 
centralized control, let it be said now 
that the success of each distributing 
house depends on the degree to which 
it serves the needs of the local tele- 
phone company. The efficiencies and 
economies to be derived from cen- 
tralization are matched by the effi- 
ciences and economies which derive 
from the close day-to-day working 
relationship between the distributing 
house and the telephone company it 
serves. It is this relationship—and 
the cumulative experience of this re- 
lationship—that translates telephone 
company needs into Western Elec- 
tric deeds. 

It is a long way from the factory 
to the front line of telephone serv- 
ice.* Yet in the distributing house it 
is sometimes difficult to tell where 
Western Electric leaves off and tele- 
phone company begins. For the dis- 
tributing houses are bridges, linking 
the supply unit of the Bell System 
with the operating units of the Sys- 
tem. Over these bridges pass the 
vast quantities of materials that help 
make telephone service. 


*See “Final Steps in Supply Distribution,” 
QUARTERLY, October 1940. 

















How Big Are the Little Things 
In the Telephone Business? 


Keith S. McHugh 


Editors’ note: This is the text of a talk given at the Bell System 
public relations conference last June by the A. T. & T. Vice 
President in charge of public relations. 


Nor LonGc aGo I made a talk about 
some aspects of our business before a group 
of men, most of whom are presidents or 
officers of their companies. During the 
talk I had occasion to refer to the size of 
the Bell System in terms of plant invest- 
ment and number of employees. 

After the talk was concluded, a number 
of the men continued the discussion, and 
one, who manages a large business, said “I 
think the telephone company has done the 
finest management job in business, It is 
a great institution. But I am sorry to say 
that I don’t see how you can possibly hold 
that place, because you are getting too big. 
No business as big as yours can possibly 
be efficient.” Some of the others present 
clearly agreed with him. 

I did my best to convince them that we 
are fully aware of this danger. I pointed 
out that we continuously carry on research; 
we have developed a highly competitive 
system for all supervisory personnel within 
our business; and we practice real de- 
centralization of authority and responsibil- 
ity. But I doubt if they were fully con- 
vinced that these measures, as good as they 
might be, were enough. 

There are different ways of character- 
izing the elements of a successful business, 
but we may confidently assert that some- 


how the following elements must be pres- 
ent: 


1. A good product or service sold at prices 
which are so attractive that customers 
will spend their money for it and come 
back for more. 

2. Investors who are impressed sufficiently 
with the record and prospects of the 
business to risk their savings. 

3. 4 management which can produce ade- 
quate earnings over the long pull. 

4. Employees who are well paid, enjoy 
good working conditions, feel secure in 
their jobs and, in the main, sincerely be- 
lieve (and willingly tell their friends) 
that the company is a good employer. 

5. A forward-looking policy of research and 
development to keep abreast of or ahead 
of the competition for the customer's 
dollar. 

6. 4 way of doing business which earns 
a general reputation as a good citizen. 


There may be other elements which you 
think should be added to the list. And 
their number, and the emphasis placed on 
each, changes with the times. Many years 
ago only the first three—a product which 
would sell, a willing entrepreneur, and good 
earnings—were considered by many busi- 
ness men in America as all that was re- 
quired for the success formula. Emphasis 
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on fair treatment of employees, on research 
and development, and on good citizenship 
is generally of fairly recent vintage. 

I think we may fairly say that the tele- 
phone companies—perhaps because of the 
unusual characteristics of their business— 
early gave more attention to these last 
three points than did many other busi- 
nesses which did not have to be particularly 
concerned about State and Federal regula- 
tion and scrutiny, which were satisfied to 
do a minimum of product research or de- 
sign, and which were unimpressed with the 
idea that they had to be good citizens in 
the communities in which they had plants 
or sold their products. But today, almost 
all large businesses are aware of these re- 
quirements; and the telephone companies, 
instead of being the leaders in practicing 
these virtues, now have lots of company in 
the front rank. 


Topay I would like to discuss some phases 
of the first requirement, good service, and 
of the last, good citizenship, with particular 
reference to the question raised earlier, 
namely, “Are we becoming so big that we 
can’t possibly be efficient ?” 

The dictionary defines the word “efh- 
cient’ as “highly capable or productive, 
or effective in operation.” Let me point 
out that this definition covers a lot more 
territory than the behavior of a dial switch, 
the layout of a cable network, or the filing 
of customers’ records in a business office. 
It also tells us that real efficiency in our 
business depends on people doing all the 
things—including the little things—that 
may be, as the dictionary says, highly “ef- 
fective in operation.” 

On what do other people base their 
ideas of the efficiency of the telephone com- 
pany? It seems to me that their ideas come 
from their reaction to that part of the 
company’s operations which touches them 
most as individuals. ‘Thus, a stockholder 
interested primarily in his telephone invest- 
ment no doubt judges our efficiency in 
terms of reliability of earnings and divi- 
dends and in the value which others place 


on his investment. Bankers, insurance 
companies, investment counsel, financial 
writers—all might make these results the 
first test of efficiency. 


UsERS OF OUR SERVICE think we are effi- 
cient when we get their calls through 
promptly; we are inefficient when the calls 
are delayed. When a toll operator goes 
to some unusual trouble in locating the 
called person or performs some special serv- 
ice in an emergency, the recipient of this 
service not only thinks we are efficient, 
but is apt to talk about it to others. When 
a user gets a bill that is in error, but re- 
ceives courteous treatment of his complaint 
by the business office representative and 
prompt correction, he may think we are eff- 
cient despite the error; but continued errors 
or bad handling of a single error make him 
think us inefficient, If his telephone goes 
out of order and we have a man out at 
his home promptly to fix it—and especially 
if we find the trouble first, and repair it 
before he report it—we are very efficient. 
But if we are slow, or the telephone stays 
in trouble after repair, he thinks we are 
inefficient. 

The people who make up the public are 
citizens as well as telephone users, and 
think of us from both points of view. As 
citizens, they drive through city streets and 
over country roads and see our crews at 
work; they think we are efficient or not 
efficient based on what they see these crews 
doing. They form their judgments when 
we make pole placements, trim trees, con- 
struct buildings, open the streets to place 
cable; in fact, when enaged in any of the 
multitude of operations which are neces- 
sary to our business. These offend if done 
carelessly or thoughtlessly; they please, or 
perhaps fail to offend, if done well. 


THE CITIZEN forms judgments of our 
operations in other ways. Do telephone 
people as citizens or as representatives of 
the company participate actively in worth- 
while community affairs? Does the com- 
pany contribute to worth-while community 
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enterprises—prodigally—fairly—in a mi- 
serly way—or not at all? 

Do telephone men and women take so 
whole-hearted and genuine an interest in 
the community that it never occurs to other 
citizens to question their enthusiasm and 
freedom to act on community problems? 
Do most decisions of the company, of im- 
portance to the community or its citizens, 
wait interminably while impotent local 
management checks headquarters? Are 
telephone rate practices and commercial 
policies designed in the best interests of the 
community, and are they watched and 
changed to keep them that way as con- 
ditions change? 

These questions illuminate a simple truth, 
but a truth of great and continuing conse- 
quence to the success of the business: Jn the 
long run, people's ideas of our efficiency are 
determined largely by the little things we 
do or fail to do. 

I am assuming, of course, a funda- 
mentally good technical service job and 
sound general policies. Beyond these, the 
fact and quality of the “overtones of serv- 
ice” and of what we might label corres- 
pondingly the “overtones of corporate acts” 
are the things by which people judge us. 
The little extra courtesies of the commer- 
cial representative, the installer, the repair- 
man, the operator; the character of per- 
sonal interviews with customers whether 
rich or poor, prominent or unknown, to 
explain errors or service difficulties or per- 
haps the inability to give any service; the 
knowledge of the company and its policies 
displayed by employees in making explana- 
tions of matters outside their special skills 
and their belief in the company; the man- 
ner in which we deal with city, county, or 
state governments; the care we take with 


the property of others—their trees, their 
view, their streets and highways; these are 
what I call the “little things.” 


THESE LITTLE THINGS give the public and 
telephone users the bases for measuring 
our efficiency. And they do more than that 
if done well—they make our character and 
give us our reputation. They make a joy 
of the job to each of those who do them. 
There is so much more fun doing a job 
which is pleasing to other people than in 
doing one which is not. 

If we can manage it so that our own 
people, or nearly all of them, get a kick out 
of their jobs by doing these little things 
thoughtfully and well, we need have no 
fear that the people of America will say 
anything other than “We think the tele- 
phone companies are all right. They are 
good employers, have good people, and 
are good citizens.” We need not be con- 
cerned about the size of this business, 
whether or not the Bell System’s plant in- 
vestment goes to ten billions of dollars 
or the total of employees goes to a million. 
Our companies’ fundamental standing will 
have been made in the communities of 
America where it must be made, and home- 
town folks will take pride in their home- 
town telephone friends and neighbors and 
in their home-town telephone company. 

And manage this we must. As our com- 
panies increase in size, in distance from 
top to bottom, and in difficulty of imple- 
menting ideas, we in management must 
work unceasingly to hold our gains in the 
doing of the little things and in improving 
their doing. This is the fact which all 
telephone management must face and to 
which we in public relations must make a 
maximum continuing contribution. 
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Natural or Synthetic, They Are the Product of Chemical 
Science, Possessing Properties Which Fit Them Well for 


Important Communication Functions 


Plastics— Their Growing 
Use in Telephone Plant 


John R. Townsend 


THE FIRST telephone receivers to be 
produced in any quantity, after 
wooden casings were abandoned ’way 
back in 1877, were made of* plastic 
material. 

So are the operators’ light-weight 
head sets adopted in the Bell System 
in 1946. 

The old telephone receivers were 
created out of hard rubber: “hard” 
because Goodyear’s discovery of how 
to vulcanize the soft latex from the 
trees made it possible to mold and 
harden natural rubber. The new 
light head sets are formed out of 
phenol plastic: synthetic (artificial) 
material which also can be given use- 
ful shape through the application of 
heat and pressure. 

These are but two examples, out of 
many, of the Bell System’s adoption 
and adaptation of materials and pro- 
cesses to special uses in the commu- 
nications field. As natural materials 
become scarce, and as new types of 


synthetics are developed, plastics are 
playing an increasingly important 
part in the manufacture of many ele- 
ments of telephone plant. 

Lead, for example, has been the 
major component of telephone cable 
sheath since copper wires were first 
successfully enclosed in its protective 
embrace. In recent years, lead has 
been in scarce supply. 

Are we about to produce lead syn- 
thetically then? No indeed. But 
what we are doing is developing com- 
binations of synthetic materials which 
may turn out to do as good a job of 
protection as lead did, and may there- 
fore be an alternative and a supple- 
ment to lead. Specifically, the excel- 
lent water-resisting properties of 
polyethylene and rubber thermoplastic 
give promise that, when combined in 
“sandwich” construction with metal 
tapes or thin metal sheaths, these ma- 
terials will provide a workable substi- 
tute for lead cable sheath. 
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The adaptability of plastics is illustrated by this variety of plastic products, including 
the combined set housing and finger wheel; the operator head set with plastic caps on 
transmitter and receiver; and key buttons, plug insulation, and connector block and cover 


Textile insulation for wire has also 
been hard to obtain in sufficient 
quantity, and the possibilities of using 
plastics here are being studied. Ex- 
truded plastic coatings on copper and 
aluminum wire may become of great 
importance in the telephone business. 
Drop wire jacketed with neoprene; 
switchboard cable jacketed with poly- 
vinyl chloride; switchboard wire in- 
sulated with polyvinyl chloride and 
polyethylene; neoprene and nylon for 
sheathing: all these are on trial. 

A rapidly growing field of use is 
that of the new adhesives, which are 


compounded of various plastics. 
These adhesives are very strong, 
permanent, water-resistant, and un- 


affected by fungi. They may be ap- 
plied successfully to join many ma- 
terials: other plastics, wood, ceramics, 
even metals. It is these qualities 


which ‘make possible the creation of 
composite or ‘“‘sandwich’’ products 
combining properties no single ma- 
terial can possess. Think of them 
in terms of the prefabrication of 
many things used in the telephone 
business: from movable central office 
partitions to portable equipment, 
from telephone booths to cabinets for 
the micro-wave repeater project. 
Those are, of course, for the future. 


A Future—and a Past 


NEW USES, new applications of plas- 
tics are developing day by day. It 
is a lively and growing industry. But 
it is by no means all new: plastics 
have a past as well as a future. Actu- 
ally, much telephone apparatus of 
one sort and another—some of it 
entirely familiar—has long been made 
of plastic material. The hand tele- 
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phone is one example; the combined- 
set housing is already becoming an- 
other. From plastic materials are 
made dial finger-wheels, connector 
blocks, key button tops, plugs, vacu- 
um-tube bases, protector mountings, 
and insulators of various kinds. 

A plastic may be any one of a 
great number of materials and of 
both natural and synthetic origin. 
For example, phenol plastic, rubber, 
shellac, methyl methacrylate, are all 
plastics. Rubbers may be either 
natural or synthetic, shellac is nat- 
ural, and phenol plastic is synthetic. 
Plastics are very often combined with 
other materials as fillers. They may 
be used as paints and adhesives. 

The common denominator of all 
plastics is that at some time in their 


career they must be capable of be- 
ing cast, extruded, pressed, formed, 
after which they cool or age to com- 
prise a usable part. The flowing or 
plastic deformation may be carried 
out by heat, by pressure, or both. 
Some plastics are fluid to begin with 
and are cured or changed to a harder 
substance. When this happens, solidi- 
fication or polymerization, or both, 
may take place. The former means 
the combination of two or more mole- 
cules with the liberation of water, 
hydrogen chloride, or other material, 
to form a new substance. Polymeri- 
zation is a chemical process resulting 
in the formation of a new compound 
whose molecular weight is a multiple 
of that of the original substance. 
For convenience, plastics may be 





Combined-set bases travel by conveyor to the next process after being removed from the 
intection molding machine 
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Vacuum tubes with plastic bases are placed in aging 
racks, where they are stabilized and tested 


divided between thermoplastic and 
thermosetting materials. The former 
comprise those substances that can 
be re-softened by heat. The latter 
cannot be re-softened because a non- 
reversible chemical change has taken 
place. Cellulose acetate, methyl 
methacrylate, are examples of the 
former; phenol formaldehyde and 
urea formaldehyde are examples of 
the latter. 


Compounds and Qualities 


THE COMPOUNDING of a plastic is a 
highly skilled art. Fillers are added 
to provide bulk, strength, and electri- 








cal characteristics. Plas- 
ticizers are ‘added to in- 
crease flow and worka- 
bility. Pigments and re- 
enforcing materials also 
form a part of the com- 
pound. Thousands of 
compounds are thus avail- 
able for use. 

Plastics as used in the 
Bell System may be 
grouped in three classes, 
each characterized by 
particular qualities. 

One is for applica- 
tions requiring mechani- 
cal strength: the ability 
to hold to original shape 
and size, and to stand up 
under impact, wear, bat- 
tering and bending and 
stretching. 

Another is for electri- 
cal applications where 
insulation and arc resist- 
ance and non-conductiv- 
ity are important. 

Still a third class is 
for general application 
where an economical part 
of pleasing appearance and reason- 
able strength and perfomance is de- 
sired. 

These are the broad bases on which 
a particular plastic may be selected 
for a particular use or service. Any 
or all of these desirable qualities may 
be useful in practical application. 

The earliest plastics in the telephone 
plant were insulating materials such 
as hard rubber, vulcanized fibre, and 
shellac-mica compositions. Among 
the first synthetic plastics was Bake- 
lite, which came to be used in molded 
form and as the resin in phenol fibre. 

Phenol plastic forms an _insulat- 
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ing material used mainly 
where stability combined 
with reasonable strength 
is important. It is used 
for our telephone hand 
set. This particular com- 
pound consists of phenol 
formaldehyde resin with 
50 percent filler, the lat- 
ter being a mixture of 
wood flour or ground 
wood and cotton floc or 
linters. It is cheap, 
strong, mechanically sta- 
ble, and chemically inert. 
As a rule, and this is true 
of most plastics, the parts 
come from the molding 
die substantially ready 
for use with excellent 
surface finish. 

Akin to phenol plastic 
is phenol fibre. This is 
made by impregnating 
various types of absorb- 
ent paper with phenol 
formaldehyde laminating 
varnishes. After drying 
or partially curing the 
resins, the sheets of var- 
nish-impregnated paper are stacked 
in a press and cured under a pressure 
of one-half to one ton per square 
inch at a temperature of approxi- 
mately 325°F. for about one hour. 


Plastics as Insulators 


VARIOUS GRADES or kinds of phenol 
fibre are used. These vary in resin 
content and formulation and in the 
character of the surface sheet. High 
resin content produces good electrical 
characteristics; lower resin content, 
good mechanical strength; and for 
certain grades a tung oil plasticized 
varnish is used. Instead of paper, 





A new operator head set, with plastic caps on transmitter 
and receiver, gets a “‘talk test” 


cloth may be employed to obtain vari- 
ations in strength and appearance. 
Organic plastics do not conduct 
electricity, and hence form insulators. 
These insulators must be very good, 
so that the telephone’s comparatively 
feeble electric currents will not leak 
away or be lost in transmission. 
Telephone apparatus must also be 
stable, so that the adjustment of re- 
lays, keys, switches will be reason- 
ably permanent. Insulators must not 
deteriorate chemically or affect ad- 
jacent parts nor cause corrosion 
or deterioration. Consequently, the 
properties of mechanical and chemi- 
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Out of these components will come a hand telephone. 


when flexed or strained, 
or in contact with sol- 
vents. The latter factor 
is particularly important 
when certain household 
cleaners are used. 
Fastness to light, and 
particularly light and hu- 
midity, is a problem. 
This is of major impor- 
tance with colored ob- 
jects where a pleasing 
appearance is desired. 
Exposure tests have been 
carried on for years on 
the roof of the Bell Tel- 
ephone Laboratories in 
New York. Tests have 
also been made at vari- 





Top 


to bottom: plastic preforms, half section of molded handle, OUS locations throughout 


and core 


cal stability are of predominant im- 
portance in the telephone art. 

Plastic parts that are placed in the 
hands of the public—hand sets, for 
example—must not only be good in- 
sulators, but must be chemically 
stable and not affect the subscriber's 
person. Appearance, fire hazard, 
physical strength, and manufacturing 
facility are properties of considerable 
importance. Other qualities are, 
for instance, specific gravity, tensile 
strength, electrical characteristics, 
and availability. 

Plastics vary greatly in price and 
in processing costs. The selection of 
the most suitable plastic for a given 
application is thus a complicated en- 
gineering problem. 

Plastics have brought in their train 
several difficulties which must be dealt 
with in apparatus design. Age crack- 
ing or crazing can occur with some 
plastics in ordinary atmospheres, 


the United States :—Mi- 

ami, Key West, Pitts- 
burgh, Sandy Hook, and in the Pan- 
ama Canal Zone. ‘Thousands of 
specimens have been exposed and 
tested in natural as well as artificial 
environments. ‘These have been spe- 
cific telephone parts, combinations of 
parts, test panels, corrosion couples, 
etc. As new plastics appear, more 
tests are made. Fatigue tests by re- 
versed flexing or by repeated impact 
are of great importance for dynamic 
uses. 


New Manufacturing Arts 


THE GROWING USE of plastic for 
telephone parts—the hand set, the 
operator’s head set, the housing for 
the combined set, to mention only a 
few—has required the development 
of new manufacturing arts on the 
part of the Western Electric Com- 
pany—the supply branch of the Bell 
System. 
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For many years, the insulation used 
on telephone plugs—the insulated 
metal end-piece attached to a con- 
necting cord—was of hard rubber. 
Not infrequently, during the assem- 
bling process, metal chips would be 
picked up which would short-circuit 
the insulation. The injection molding 
of plastic material for insulation of 
the plug parts eliminated this diff- 
culty and produced a plug with better 
and more stable insulation. 

Originally, the connecting wires be- 
tween transmitter and receiver of the 
hand set telephone were inserted in 
the mold before heating. As a con- 


sequence, it was hard to keep the 
wires apart during the operation, to 
avoid a subsequent short-circuit; and 
the plastic material at the center of 
the handle was not always fully 
cured. Now, the use of a metal core, 
which is a Western Electric develop- 
ment, not only keeps the wires sepa- 
rate, but permits the molding of a 
dense and very strong handle. 

This can be brought about be- 
cause, as a general rule, materials 
which are good insulators, and hence 
poor conductors of electricity, are 
also indifferent conductors of heat— 
since these properties tend to go hand 
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The hot pre-forms are dropped into the dies, the press closes, and in three minutes seven 
new hand telephones emerge 
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in hand. It has been difficult to 
cure heavy sections of phenol plastic 
because of this quality of poor heat 
conductivity, and thus the center of 
the hand set was not fully cured. 
A development just before the war 
demonstrated that the center of thick 
moldings could be ‘“‘cooked” by the 
use of high-frequency electrical heat- 
ing :—diathermy if you please. 

For the hand set, specially com- 
pressed pellets of dry molding powder 
are placed betwen two plates in the 
output of a 14-megacycle 7-kilowatt 
oscillator for half a minute. This 
heats the pellets through by dielectric 
loss: the dissipation of the energy in- 
duced in them. The pellets come 
from the heating apparatus in a soft 
state, and may be quickly formed by 
pressure to the desired shape. This 
“curing” reduces the total process 
time, and produces a hand set of su- 
perior strength. 


ANOTHER PROCESS that has become 
of great practical importance is that 
of casting resin. The resin is placed 
in a mold in liquid form, and is caused 
chemically to react by the addition 
of a catalyst to become a hard and 
infusible substance. During the war, 
casting resins of this type were used 
to make porous metal castings water 
and air-tight. This is possible be- 
cause of their very low shrinkage. 
Following the war, it was found 
possible to cast terminal strips in 
simple molds into which the terminals 
are inserted and the mold is filled 
with the casting resin compound. 
The particular resin used is a mix- 
ture of polystyrene monomer and a 
polyester plus a catalyst. In order 


to economize in the use of the plastic 
material, and also to reduce shrink- 


age and improve the stability of the 
casting, about 40 percent silica is 
added to the resins. Spun glass floc 
is also added to improve strength 
and some titanium dioxide to color 
the casting white. This is another 
example in pioneering by the Western 
Electric in a new field. 

Western Electric also pioneered in 
the injection molding of so compli- 
cated an object as the combined tele- 
phone set. 


A New Science 


PLASTICS are competitive with other 
materials and processes, such as weld- 
ing, casting, sheet metal fabrication. 
Good engineering must start from 
service needs and proceed to the se- 
lection of the best material and proc- 
ess from the standpoint of basic costs 
and adequate life. Plastics will re- 
place some of our older materials 
because they will be better, and there 
will be instances where the molding 
process will provide economy over 
other processes in spite of higher cost 
of material. 

Synthetic plastics are a product of 
modern chemical science and have no 
counterpart in natural materials. 
Practically all of these plastics are 
new. A large majority of them have 
come into commercial use since 1930, 
and some of the most valuable plas- 
tics from a communication standpoint, 
such as polyvinyl chloride and poly- 
ethylene, have been available only 
since 1938 and 1941, respectively. 
We do not have, therefore, the back- 
ground of solid experience and fa- 
miliarity of a great variety of service 
conditions with these new plastics 
that we have with natural and the 
older synthetic plastics—such as 
Bakelite, which appeared in 1909, 
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and cellulose nitrate, which appeared 
in 1868. Any prospective use of 
these new plastics requires intensive 
laboratory and field trials and com- 
pilation of experience data from serv- 
ice. 


Be/l Laboratories’ Part 


At Bett TELEPHONE LABORATO- 
RIES, a division of the Chemical De- 
partment is indeed devoting itself to 
development and engineering studies 
of plastics. This group is primarily 
concerned with the application of 
plastics in the design of telephone ap- 


paratus, and one of its functions is to 
bring about developments in the plas- 
tics industry which can be used to 
advantage by the Bell System. Re- 
search efforts in this group have led 
also to the development of interest- 
ing new plastics, among which is 
Paracon, a synthetic rubber having 
valuable properties. 

Plastics are not yet available for 
all of our needs, nor are they a 
panacea for all of our difficulties. 
But it is to be expected that their 
use will increase with developments 
in modern chemistry. 


Automotive Authority 


At about the time that Temple C. 
Smith’s “Keeping Our Automotive 
Equipment Modern” appeared in the 
last (Summer) issue of this MaGa- 
ZINE, a shorter version of it, described 
as a “guest editorial,’’ was published 
in Fleet Owner, a trade journal of 
the truck industry. Our readers may 
be interested in that publication’s 
estimate of Mr. Smith and his job: 

“Tt is fitting that Mr. Smith should 
be invited to be a Guest Editor. His 
position with the telephone system 
brings distinction, as this organization 
operates one of the largest fleets in 
the country. Mr. Smith also speaks 
with authority, based on a good tech- 
nical education as the foundation for 
many years of practical application 
of engineering principles to auto- 
motive requirements. 

“Tt is fitting also that Mr. Smith 
selected a subject that points to what 
ultimately may become the predomi- 


nate post-war trend—that of engi- 
neering the vehicle to the job. His 
company has had much experience 
in this direction, for the telephone 
fleet is called on to perform many 
jobs. 

“Most of us may think of the tele- 
phone truck as a piece of equipment 
that stops in front of our home from 
time to time, while the repairman 
inspects the instrument or strings a 
new line of wire from the house to 
the nearest pole. 

“The telephone company’s fleet has 
many other tasks to perform, involv- 
ing hauling and supplying of power. 

“The engineering involved in pro- 
ducing the right equipment must have 
presented Mr. Smith with many in- 
teresting problems. Out of this vast 
experience has come some guide posts, 
and these should prove of great value 
to other operators in rebuilding and 
adding to these post-war fleets.” 











Excursion in Engineering 


Carroll O. Bickelhaupt 


Editors’ note: At the commencement exercises of the South 
Dakota School of Mines and Technology, held at Rapid City 
last June, Mr. Bickelhaupt, who is Vice President and Secre- 
tary of the A. T. & T. Co., received the honorary degree of 


Doctor of Engineering. 


The following paragraphs are ex- 


cerpts from the commencement address which he delivered. 


UNTIL COMPARATIVELY RECENT TIMES, the 
social effectiveness of the engineer was 
largely indirect or undirected. As new 
vistas of scientific knowledge were opened 
up, he went ahead with the job of applying 
these discoveries to the finite satisfaction 
of human needs. The scope of his endeavor, 
however, has been circumscribed by the 
incentives of his professional environment 
and he has confined his work mainly to 
the objectives of industrial enterprise. 
Meanwhile, he has left to those in the 
field of politics the control of the social 
implications of his output. 

But the engineer had done such a good 
job in providing the tools and processes of 
production, and had done so much to make 
life better, happier, and freer, that when 
his work began to react perceptibly upon 
our pattern, the rule makers of 
government began to look to him for help 
in meeting the problems of human relations 
with which our social, economic, and po- 
litical system is confronted. ‘hus, whether, 
as engineers, we planned it that way or 
not, and whether we like it or not, we 
have, I believe, arrived at a point in our 
professional progress where we must take 
an increasingly active part in social re- 
search and social planning and social ori- 
entation, 

The problems of human relations are 
broad and complex. Like many physical 


social 


problems, they have not been and quite 
likely can’t be solved by individuals. It is 
dificult to believe that any one brain can 
even comprehend, much less analyze and 
evaluate, the delicately interlaced fabric of 
human desires, impulses, behaviorism, and 
its complex of interreactions. But there is 
basis for hope that one by one these intri- 
cate problems, the solution of which is so 
important to us all, may yield to codperative 
research, 

This is a method in which scientists and 
engineers are well versed. ‘The scientific 
approach has been applied successfully to 
the solution of many material problems. 
It is deliberate but thorough. ‘There is no 
place in it for the prejudice, bias, subjec- 
tivity, and wishful thinking which have 
been so evident in our dealings with hu- 
man affairs and relations, particularly dur- 
ing recent years, 

I have the notion that many of the social 
or human problems we worry about and 
that trouble us from time to time are in 
the nature of transient phenomena. Like 
sudden but temporary surges of current in 
electrical transmission lines, they sharply 
upset the pattern of our social environment, 
do violence to our sense of security, and 
shake the confidence we have in our ability 
to pursue the good life. Steinmetz, in his 
classic volume, “Theory and Calculations 
of Transient Electric Phenomena and Oscil- 
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lations” —a book which, as an undergradu- 
ate, I found even more formidable than its 
title—disclosed the pattern of these violent 
but temporary electrical surges, formalized 
man’s experience with them, and developed 
the mathematics for predicting their nature, 
energy, and duration. I have no doubt 
that some of vou here today will co- 
operate in similarly opening up new fields 
of knowledge with respect to transient 
social forces. 

In any event, you will find yourselves 
more and more required to extend your 
work and thinking beyond the limits of 
material science and its applications, and 
you will find yourselves more and more 
concerned with the social implications of 
your output. As you advance in your pro- 
fession, do not make the mistake that has 
been made so often in the past. Do not 
forget that man’s progress in the pursuit 
of happiness cannot be hastened by expedi- 
ents or by “first aid” treatment, and that 
it will come not through regimentation by 
the few but by the long-range processes of 
individual liberty. 

I purposely use the good old engineering 
term “long range,’ because mankind forges 
slowly but surely ahead as more and more 
people are freed to think for themselves, 
to take on more and more responsibility, 
and as the individual is increasingly digni- 
fied and respected for what he is and can 
make of himself. On the other hand, as his 
individual freedom is circumscribed, man 
tends to retrograde. 

I think you, as engineers, will have to 
concern yourselves in your work, more than 
my generation has, with secular trends in 
social forces. Many of you will play an 
important and vital part in business. You 
will provide the tools of industry and be 
looked to for much of its planning. You 
must see to it that your work is socially 
oriented. You must take the long-range 
view. You must apply the proven pro- 
cedures of scientific approach and codpera- 
tive research to the human problems of in- 
dustry and society. Above all, you must 
continuously defend the freedom of the 


individual. How well you do this will be 
a measure of your professional progress. 


TOWARDS THE LATTER PART of World 
War II, when the Allied armies in Europe 
were pushing the Germans back across their 
own frontiers, and military, naval, and air 
activities in the Pacific were building up 
in the crescendo which defeated the Jap, 
a friend of mine who was Chief of our 
Army Communications Service became im- 
pressed, and not a little concerned, about 
the volume of traffic the American military 
communications system was transmitting 
around the world by wire, submarine 
cables, and radio between and within the 
respective theaters of operation. Upon add- 
ing up the volumes of command and ad- 
ministrative trafic the Army Communica- 
tions Service was handling by telegraph 
only, he found that for every small-arms 
and machine-gun bullet fired by the Ameri- 
can ground and air forces, eight words were 
being transmitted by the Army Communi- 
cations Service. He concluded then, he 
says, that “the pen is mightier than the 
sword.” 

Whether or not you agree with this 
conclusion, you may be sure that words 
are going to play a most important part 
in your working and professional life. 
They are the tools of your trade; the 
“vehicles of ideas.’ You must learn to 
use them and to make them work for you. 
To the extent to which you are able to 
do this, your professional path will be 
smoothed and your progress accelerated. 
I venture to say that for many of you this 
is going to be one of the hardest, yet quite 
probably one of the most important things 
you will have to do in the next few years 
after graduation. 

I have already referred to Leonardo da 
Vinci as an engineer whose engineering 
achievements are little known and are over- 
shadowed by his fame as an artist. Un- 
fortunately, as Vallentin points out, “his 
unique career, a lifetime devoted to research 
in every field of human knowledge, ended 
without the publication even of fragments 
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of his conclusions. Mankind was to have 
to discover afresh the paths he had trodden 
and mapped, to fall into his errors after 
he had recognized them, to struggle out of 
the traps he had evaded.” 

Then too, we heard a good deal, not so 
many years ago, about the men who were 
so urgently needed and essential to the 
Washington scene: men whose qualifica- 
tions, it was said, “must include a passion 
for anonymity.” My impression is that I 
have read more about these men in the 
public press and heard more about them on 
the radio than I have ever heard or read 
about the great engineers who have done 
so much, among other things, to bring 
newspapers and radio broadcasting into the 
daily life of the nation. 

Francis Bacon said, “I hold every man 
a debtor to his profession.” If the engi- 
neer is to pay the debt he owes his calling, 
he must become articulate. He must ac- 
quire and practice the persuasive arts. If 
he is to occupy the place in our society 
which is rightfully his by accomplishment, 
he must tear aside the veil of anonymity 
with which his vocation has been shrouded 
since its beginnings. 

And so I say again, words are important 
to you. I urge you to learn to apply them 
to your professional ends. They are the 
media of communication, and communica- 
tion is the basis of codperative effort. 


THE PROFESSION you have chosen is not 
an easy one to follow. Its pursuit is ardu- 
ous but its rewards are great. It holds out 
the romance of the untraveled trail and 
rewards its followers with the satisfactions 
that come from finite creation. _Do not be 
dismayed if you meet with disappointment. 
Yours is an honored profession. You have 
a great and useful place to fill. You have 
taken the first long step towards your goal, 
and the fact that you are here today de- 
notes that you have done it well. 

Some of you, I suspect, have served in 
the Navy. Those of you who have, and 
those who have followed naval history, 
know that the highest praise a naval com- 


mander can give is summed up in the terse 
and simple signal, “Well done!” That 
signal should be made at every convocation 
where the graduation of engineering cadets 
is celebrated. It may well be supplemented, 
also, by that forceful message of hope and 
faith I have heard the great War Prime 
Minister of England, Winston Churchill, 
thunder out in his country’s dark hour; 
that one-word fighting message, ‘“‘Dread- 
naught.” 

When he invited me to talk with you 
at this convocation, your president gra- 
ciously indicated I might address myself 
to any subject I wanted to talk about. He 
went on to suggest, however, that I refrain 
from “preaching.” He didn’t use exactly 
those words, but his meaning was entirely 
apparent to me even if delicately expressed. 
Taking him at his word, we have strolled 
in and about the engineering scene today 
much as sightseers. If you have acquired 
any impressions of its human climate, our 
excursion has served its purpose. But if 
I should be accused of preaching to you, 
let me at least make sure I am not charged 
with preaching without a text, even though 
I conclude with it rather than begin from 
it as is the classic manner. 

Let me mark the end of our excursion 
by quoting to you from Robert Louis 
Stevenson, not because what he has said 
in this passage bears implicitly upon what 
I have tried to say today, but because it is 
something for each of us to remember, par- 
ticularly when the horizon is dark about 
us and our world is troubled, and especi- 
ally because it is the specification of our 
most important individual job: 


“To be honest, to be kind—to earn a 
little and spend a little less, to make upon 
the whole a family happier for his presence, 
to renounce when that shall be necessary 
and not to be embittered, to keep a few 
friends, but these without capitulation— 
above all, on the same grim conditions, to 
keep friends with himself—here is a task 
for all that a man has of fortitude and 
delicacy.” 
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Post-war Information from Official Sources throughout the 
World Permits Compilation of Up -to-date Communication 
Statistics for Most Countries 


Telephones in the World 
Of 1947 


James R. 


IN 1876 there were two telephones 
in a world of 1.35 billion people. 
‘The most wonderful thing in Amer- 
ica,’ was how Lord Kelvin described 
Alexander Graham Bell’s telephones, 
which were then being exhibited at 
the Philadelphia Centennial Exposi- 
tion in June of 1876. On January 1, 
1947, in a world of 2.35 billion peo- 
ple, there were 54.6 million “wonder- 
ful things.” 

A compilation showing the status 
of world telephone development, by 
countries, as of January 1, 1947, the 
twenty-seventh issue of Telephone 
Statistics of the World, was issued 
recently by the Chief Statistician of 
the American Telephone and Tele- 
graph Company. This bulletin, based 
upon information obtained directly 
from private and governmental com- 
munications administrations through- 
out the world, has appeared annually 
since 1912, with the exception of 
those periods during World Wars I 


McGowan 


and II when telecommunications data 
on a world-wide basis were not avail- 
able. Although the current edition 
is broader in scope than that of the 
preceding year, telephone statistics 
for some of the war-torn countries, 
notably Germany, are still lacking, 
while statistical data pertaining to 
the communications facilities of other 
nations, such as Italy, the U.S.S.R., 
and Yugoslavia, are incomplete. 
However, allowance has been made 
for these factors in estimating the 
continental totals shown in the bulle- 
tin from which the accompanying 
charts and tables are reprinted. 


The First Million Telephones 


THE YEAR 1899, twenty-four years 
after Mr. Bell had successfully dem- 
onstrated his telephone theory by ex- 
periment, saw the United States at- 
tain its millionth telephone, while all 
the rest of the world had arrived at 
a total slightly less than that. Since 
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the beginning of this century, the 
ideal of universal telephone service 
has assumed greater and greater sig- 
nificance. Through continuous and 
vigorous research in the telephone 
art, the Bell System over the years 
has made many outstanding contri- 
butions to a service which today 
places 96 percent of the world’s tele- 
phones potentially within the reach 
of any Bell System subscriber. 


The Telephone in America 


More THAN seven billion dollars’ 
worth of telephones, switching equip- 
ment, wire, cable, buildings, vehicles, 
and other physical plant stand behind 
the largest communications system of 
the world, that of the United States. 
Under the stewardship of private en- 
terprise since its inception, the tele- 
phone system in this country has al- 
ways maintained world supremacy 


both in absolute size and in telephone 
density (i.e., number of telephones 
in relation to population). At the 
beginning of 1947, a development of 
22.37 telephones per 100 population 
was attained, or a telephone density 
almost ten times that for the world 
as a whole. This development has 
been attained despite the fact that 
the telephone companies in this coun- 
try have unfilled orders for more 
than two million new telephones 
which are waiting chiefly for the 
manufacture and installation of ad- 
ditional switching equipment and 
other needed plant facilities. How- 


ever, during the year 1946 the Bell 
System alone, which operates 80 per- 
cent of the nation’s telephones, added 
3,264,000 new telephones to its net- 
work—a number equal to four-fifths 
of all the telephones serving the 
United Kingdom, the second largest 
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communications system in the world. dial-operated instruments estimated 

Among the 31,611,000 telephones for the world. The telephones of 
serving the United States on January America are interconnected by more 
1, 1947, the “dial tone” could be than 116 million miles of wire, three- 
heard over no less than 18,700,000, fifths of it underground and 95 per- 
which represent 58 percent of the cent of it in cables, and they can be 





THE WORLD’S TELEPHONES BY CONTINENTAL AREAS 


January 1, 1947! 








| Automatic (or Dial) 
| 





Government Private P Distri- Per 100) | 
Areas Systems Companies Potal bition —— Number 3 Cent 
| (Included in ? — 
| Total) phones 

NORTH AMERICA 
(less United States) 332,000 | 2,148,000 | 2,480,000 4.54% 3.98 | 1,422,000 | 57.34% 
UNITED STATES 31,611,000 | 31,611,000 | 57.90% | 22.37 | 18,700,000 | 59.16% 
SouTH AMERICA.. 658,000 720,000 | 1,378,000 2.52% 1.36 | 963,000 | 69.88% 
EUROPE. 13,470,000 | 2,280,000 | 15,750,000 | 28.85% 2.65 | 9,600,000 | 60.95% 
ASIA.... 1,360,000 181,000 | 1,541,000 2.82% | 0.13 590,000 | 38.29% 
AFRICA... 583,000 7,000 590,000 1.08% | 0.32 | 380,000 | 64.41% 
OCEANIA 1,166,000 84,000 | 1,250,000 2.29% 1.23 745,000 | 59.60% 

Wor.p 17,569,000 | 37,031,000 | 54,600,000 | 100.009 | 2.32 


| 32,400,000 | 59.34% 





1 Partly estimated, all data having been adjusted to January 1, 1947 basis. 








DISTRIBUTION OF THE WORLD'S TELEPHONES 
January 1, 1947 
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connected by radio telephone links to 
telephones on ships, railways, motor 
vehicles, and with those in 68 coun- 
tries or territories overseas. 

The tide of telephone calling in 
the United States during 1946 rose 
to a record high average of 128 mil- 
lion conversations each business day, 
so that the nation’s voice channels 
were kept humming during the year 
by more than 42 billion telephone 
messages—or more than 300 com- 
pleted conversations for each man, 
woman, and child in the nation. 
Fifty years ago, there was an average 
of only twelve telephone messages 


during the year for each person in 
the nation. 


Ownership at the Start of 1947 


GOVERNMENT-OWNED SYSTEMS in the 
world accounted for 17.6 million 
telephones, of which more than three- 
fourths were in the continent of 
Europe. Among those systems 
wholly or predominantly owned and 
operated by national governments, 
the largest eight * had in the aggre- 
gate some twelve million instruments 





*The United Kingdom, France, the U.S.S.R., 
Sweden, Japan, Australia, Switzerland and the 
Netherlands. 





United States 
Sweden 
Canado 

New Zealand 
Switzerland 
Denmark 
Howoii 
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Norway 
United Kingdom 
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Czechoslovakia 
Union of So. Africa 
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Eire 
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Japan 
Portugal 
Mexico 
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Hungary 
Romania 
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TELEPHONE CONVERSATIONS AND TELEGRAMS! 
Year 1946 
Per Cent of 
| lotal Wire Wire Communications 
Communi- Per Capita 
Number of ; , Total Number cations 
Country Telephone we a = of Wire 
Conversations em Communications | 
| Tele- | rele- | 
| phone | Tele- | phone | Tele- | Total 
Conver-) grams |Conver-| grams | 
sations sations | 
\ustralia ? 753,000,000 36,590,000 789,590,000 | 95.4 4.6 102.6 5.0 107.6 
Belgium 370,000,000 7.782.000 377,782,000 | 97.9  # 44.2| 0.9 | 45.1 
Canada * 3,210,000,000 16,414,000 3,226,414,000 | 99.5 0.5 | 264.9 1.3 | 266.2 
Denmark 3 1,020,000 ,000 2 , 784,000 1,022,784,000 | 99.7 0.3 252.2 0.7 | 252.9 
Egypt 3 380,000,000 | 4,333,000! 384,333,000} 98.9 | 1.1 | 15.8) 0.2 | 16.0 
Eire 60,000,000 2,907,000 62,907,000 | 95.4 4.6 20.3; 1.0 rs 
Finland 478,000,000 1,298,000 479,298,000 99.7 0.3 123.3 | 0.3 123.6 
France 1,457,000,000 37,062,000 1,494, 062,000 97.5 * B. 36.0 0.9 36.9 
Japan. 2,604,000,000 | 74,145,000 2,678,145,000 97.2 2.8 34.3 1.0 35.3 
Norway ? 463,000,000 7,897,000 470,897,000 | 98.3 1.7 152.3 2.6 154.9 
Portugal 134,000,000 | 5,422,000 139,422,000 | 96.1 3.9 16.3 0.7 17.0 
Romania 358,000,000 6,477,000 364,477,000 | 98.2 1.8 21.6} 0.4 22.0 
Sweden 4 1,715,000,000 6,531,000 1,721,531,000 | 99.6 0.4 258.4 1.0 259.4 
Switzerland 581,000,000 2,755,000 583,755,000 | 99.5 0.5 130.5 0.6 131.1 
United States 42, 280,000,000 | 211,000,000 | 42,491,000,000 | 99.5 0.5 | 301.2 1.5 | 302.7 
1 rel lept mnversations represent ¢ ompleted local and toll or long distance messages. Telegrams include inland 
and ¢ ig national messages. 
Ve ar en a 4 oo 30, 1945 
3 Year ended December 31, 1945. 











in service at the beginning of 1947, 
or one telephone for each group of 
thirty-four people. Of these eight 
government-owned systems—ranging 
down from four million telephones to 
one-half million telephones—Sweden 
has the highest telephone density with 
18.64 telephones per 100 inhabitants, 
being only to the United 
States. 


second 


Telephone Di velopment by Leading 


Countries 


THE LARGEST TELEPHONE network 
outside of the United States, that of 
the United Kingdom, is operated as 
a branch of the British Post Office. 
As of March 31, 1946, this adminis- 
tration reported 3,936,995 | tele- 
phones, and the three “municipal” 


systems (serving the City of Hull 


and the Islands of Guernsey and 
Jersey) reported, at the beginning 
of that year, 39,941 telephones. 
During the summer of 1946 the 


United Kingdom passed the four mil- 
lion mark in the number of its tele- 
phones in service, or slightly more 
than seven percent of the world’s 
total. When ranked according to the 
number of telephones serving each 
100 of its population (8.43), it oc- 
cupied tenth position among the coun- 
tries of the world. 

Among the communications sys- 
tems of the world, the Canadian tele- 
phone system has risen to third place 
on the bases of both absolute size and 
number of telephones available to 
each group of 100 persons in the 
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Dominion. In regard to the number 
of telephone messages per capita, it 
is second to that of the United States, 
with 265 completed conversations per 
year for each inhabitant. Of Can- 
ada’s 2,023,700 telephones at the be- 
ginning of 1947, all bet 15 percent 
were operated by private companies. 

A total of 1,997,335 telephones 
within its borders makes France the 
fourth largest telephone system in 
the world. More than 31 percent of 
the French telephones are located 
within the Paris exchange area. To- 
day, two thirds of France’s tele- 
phones are dial operated, and 
Frenchmen in the year 1946 picked 
up their telephones and conversed 
almost 1.5 billion times, for an aver- 
age of 36 calls per capita. 

Fifth in point of absolute size, sec- 
ond in telephone density, is the Swed- 
ish telephone system. Twenty-six 
percent of the present Swedish sys- 
tem is located within the Stockholm 
area. Of Sweden’s 1,244,073 tele- 
phones at the beginning of 1946, 56 
percent were of the dial type. Dur- 
ing the year 1945, more than 1.7 bil- 
lion telephone messages were routed 
through the Swedish network, so that, 
on the average, each individual in 
that kingdom completed 258 tele- 
phone conversations during the year. 

Among the South American re- 
publics, Argentina retained its lead- 
ership with a total of 590,000 
instruments in service for a develop- 
ment of 4.05 telephones per 100 
inhabitants at the beginning of 1947. 
Brazil at the same time had 439,500 
telephones in service, so that together 
these two countries accounted for al- 
most three-quarters of all the tele- 
phones in South America. In point 


of telephone density, Uruguay ranked 
second in South America, since each 
100 people in that republic had more 
than 3 telephones available to them. 


Telephone Development in Cities 


AMONG ALL THE COMMUNITIES of 
the world (exclusive of those in the 
United States) having a population 
greater than 50,000, there are less 
than 100 cities whose telephone den- 
sity is greater than ten telephones for 
every 100 of the population; yet here 
at home there are almost 200 cities 
within this category whose telephone 
density exceeds twenty telephones per 
100 population. In all communities 
of less than 50,000 population, the 
United States shows a total tele- 
phone development of more than 17 
per 100 inhabitants. In this respect, 
Sweden, Switzerland, and Canada 
rank next in the order named with de- 
velopments of 14, 11 and 10, respec- 
tively. No one city in the United 


States embraces more than seven per-, 


cent of the country’stelephones. Yet, 
the three large urban centers of New 
York, Chicago and Los Angeles to- 
gether had far more telephones than 
the largest telephone system in the 
world outside of the United States. 

A telephone network larger than 
that of Norway serves the 831 thou- 
sand people of the San Francisco 
exchange area, so that the measure 
of telephone development for this 
metropolis is 44.48 telephones for 
each 100 people, a figure surpass- 
ing that of any other large metro- 
politan telephone exchange area in 
the world. Two telephones for 1.35 


billion people in the world of 1876! 
Almost one telephone for every two 
people in the San Francisco of 1947! 
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The New Bell Telephone 


From the Scientific American of October 6, 1877 


Our large engraving . . . affords 
an excellent idea of how the instru- 
ment is used, and also of about the 
extent of circuit over which it is 
known to be capable of successful op- 
eration. We suppose the closed wire 
circuit to extend from New York to 
Newark, thence to Paterson and 
Yonkers, and back to New York, a 
distance of about 50 miles air line, or 
some 70 miles by railway. The fig- 
ure marked New York may be con- 
sidered as a public speaker delivering 
a lecture to be heard in the towns 
mentioned. He talks into one tele- 
phone while he holds another to his 
ear, in order, for example, to hear the 
applause, etc., of his auditory; or he 
may be maintaining a discussion or 


debate, and he then hears his adver- 
sary's replies or interruptions, Now, 
at Newark there is simply a reporter, 
who takes down the speech phonog- 
raphically ; the words pass on through 
that telephone and reach Paterson. 
Here we show two persons, each with 
a telephone, the two instruments be- 
ing connected. In Yonkers we 
show three persons listening to a 
single instrument, which may be done 
in a very quiet room. Finally, in a 
side sketch we show how the tele- 
phone is arranged to serve as a speak- 
ing trumpet between office and shop 
in a factory. . . . The telephone has 
advanced considerably beyond the 
status of a “beautiful scientific toy,” 
which many hastily pronounced it. . . . 














A Tribute to an Outstanding Leader Who Four Decades and 





More Ago Guided the Development and Research Activities 
of the Bell System in Its Most Critical Period 


Hammond V. Hayes: 


1860- 
Roger B. 


1947 
Hill and 


Thomas Shaw 


With an introductory note by 


William H. Harrison 


The death of Hammond Vinton Hayes 
last March severed another of the few 
remaining ties with the founding fathers 
of telephony. He was a leader among the 
company of men who, combining their 
practical skill with vision for the future, 
took Bell’s concept and instruments and 
went on to build many of the foundations 
of the telephone system and telephone serv- 
ice as we know them today. In their ap- 
proach to their task this group also laid 
a basis for much of the progress later 
achieved by others. Mr. Hayes’s own con- 
tributions to the telephone art were great: 
he provided a high calibre of leadership, 
which expressed itself in his personal rela- 
tions with his staff members and in his 
creation of an able organization; and 
through his inventive and engineering skill 
he solved, or guided the solution of, prob- 
lems which were stifling the growth of the 
service. How Mr. Hayes brought these 


accomplishments about, and what were their 
consequences, Messrs. Hill and Shaw re- 
late in the following pages. The period 
covered was a critical one in telephone 
history, and men of long service in the 
Bell System will read the narrative with 
a lively recollection of difficulties over- 
come, of milestones passed with invigorated 
stride. Younger members will get from 
it perhaps a better understanding of what 
it must have been like to try to serve the 
public during the first twenty years or so 
after the telephone first spoke—and a 
realization that today’s problems can be 
solved even as were those heavier ones of 
half a century ago. It is a stimulating 
story of ability, of perseverance, of obstacles 
surpassed and triumphs won, told in trib- 
ute to one of the outstanding leaders in 
telephone history. 
WitiiAM H, Harrison 
Vice President, A. T. & T. Co. 








On MARCH 23, 1947, the Boston 
Sunday papers carried notices of the 
death of Hammond V. Hayes at his 
Beacon Street residence on the pre- 
vious day. Mentioning that prior 
to his retirement in 1930 he had 
been president of the Submarine 
Signal Corporation, they also stated 
that earlier in his life he had been 
in charge of engineering work for 
the American Bell Telephone Com- 
pany and the American Telephone 
and Telegraph Company. 

To many who have played im- 
portant roles in the development of 
the telephone art, however, the name 
of Hammond Vinton Hayes will 
mean far more than such a casual 
reference implies. Out of the flood 
of returning memories, Mr. Hayes 





Hammond 
Vinton 
Hayes 


will emerge as the outstanding leader 
who guided the research and develop- 
ment activities of the Bell System 
through what was perhaps its most 
critical period—from 1885 to 1907 
—through twenty-two years when 
serious obstacles to success were be- 
ing encountered at a rate far higher 
than during any equal period since, 
and yet a period when the miles of 
exchange wire in the Bell System in- 
creased over sixty-fold. 

To guide the technical develop- 
ment of the telephone system during 
these years of stress, a man of ex- 
ceptional caliber was required. Such 
a man was found in Mr. Hayes. En- 
dowed with persistence, determina- 
tion, and ability from a long line of 
New England ancestry, and possess- 








152 Bell Telephone Magazine 





AUTUMN 





ing an excellent technical training 
and an innate keenness of mind, he 
seemed instinctively able to select the 
most suitable assistants and to in- 
spire them with enthusiasm for the 
tasks he assigned. His interest in 
every project continued to its cul- 
mination, and he never wavered in 
his solicitude for the progress and 
well being of his associates. He 
seemed to have been prepared by 
fate for the existing need. 


Family Background 


ABOUT THE YEAR 1680, during the 
early colonial period, a certain John 
Hayes arrived from Scotland and 
settled in Dover, New Hampshire. 
Hammond V. Hayes was one of his 
direct descendants of the seventh 
generation. His father, William 
Allen Hayes, was born in South Ber- 
wick, Maine, and on a trip through 
the West as a young man met Eliza- 
beth Vinton, daughter of General 
David Hammond Vinton, and mar- 
ried her in Madison, Wisconsin. 
The two children of this marriage, 
Hammond Vinton and William Allen, 
were born in Madison on August 28, 
1860, and June 11, 1862, respec- 
tively. 

Returning to New England in 
1864, the family settled in Cam- 
bridge, Mass. During the years that 
followed, Mr. Hayes’s father held 
many important positions, among 
them treasurer of the Atlantic and 
Pacific Railway Company and of the 
Boston, Newport, and New York 
Steamship Company. In the mean- 


time, his two sons were attending 
schools in Cambridge and Boston. 
Hammond V. Hayes was graduated 
from the Boston Latin School, and 
from Harvard University in the 


class of 1883. He then studied at 
Massachusetts Institute of Tech- 
nology, and took graduate work at 
Harvard, where he received his 
Master’s degree and the second Doc- 
tor’s degree in Physics to be awarded 
by Harvard. He never married. On 
December 7, 1885, he joined the 
American Bell Telephone Company 
in Boston—at that time the parent 
company of the Bell System—and 
was placed in charge of the recently 
created Mechanical Department. 


Rapid and Effective Technical 
Development Needed 


For THOSE familiar chiefly with the 
telephone system of the present day, 
with its multi-channel carrier systems 
that by open wires, cable, and radio 
carry the voice completely around the 
world, it is dificult to realize the 
crude state of telephone communica- 
tion in 1885, when Mr. Hayes took 
over responsibility for its technical 
growth. Not only was telephony a 
completely new art, but the entire 
electrical industry was in its infancy. 
The telegraph was well established, 
but the Brush arc light and the Edi- 
son incandescent electric lamp were 
only just beginning to be used, and 
they were of no assistance in the de- 
velopment of the telephone art. To 
a large extent, the entire theory of 
telephone transmission was yet to be 
developed. 

In the telephone industry itself, 
progress was being made in insralling 
telephones and the exchanges needed 
to interconnect them, but the im- 
pediments were burdensome. 

At each telephone there had to be 
batteries to supply talking current, 
and a magneto ringer for signaling 
the operator. The batteries in par- 
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ticular required continual 
and expensive mainte- 
nance, since their useful 
life was relatively short. 

The use a subscriber 
got from his telephone 
was definitely restricted. 
Anything approaching 
satisfactory talking con- 
ditions could not be ob- 
tained beyond a _ very 
limited radius. The 
currents that could be 
handled in the telephone 
transmitter of that time 
were small, and in their 
passage over the line— 
for the most part a sin- 
gle wire with ground 
return—were not only 
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soon dissipated by the 
losses, but were seriously 
interfered with by innu- 
merable noises, and often 
by crosstalk from other 
circuits on the same line. 

Switching facilities 
were very inadequate. 
When the subscribers fin- 
ished talking, they had to “ring off” 
to notify the operator to take down 
the connection. When they neglected 
to do this, as they frequently did, the 
operator had to listen in on the line to 
find out whether or not it should be 
disconnected. 

Lacking satisfactory cable and con- 
sisting for the most part of iron wire 
carried on roof tops and on poles 
down city streets, the distributing 
system of the time provided no suit- 
able foundation on which a perma- 
nent and expanding system could 
satisfactorily be built. 

Only rapid and effective technical 
development could transform this in- 
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Overhead wires on lower Broadway, New York, in 1890 


choate but rapidly growing system in- 
to the soundly based, scientifically 
designed structure which it later be- 
came. 

It was this assignment which Mr. 
Hayes took over. 


Early Organization 


UNTIL 1883, the technical work of 
the American Bell Telephone Com- 
pany had been carried on by two 
groups: the Electrical and Patent De- 
partment, which studied available 
patents and new apparatus, and per- 
formed all the engineering functions 
being carried on; and the Stock and 
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Testing Department—its function 
indicated by the name. 

In 1883, an Experimental Shop 
was organized to supplement the ac- 
tivities of the Electrical and Patent 
Department. In June, 1884, its 
name was changed to the Mechani- 
cal Department—although today the 
functions it was to perform would be 
called development and research— 
and Ezra T. Gilliland was put in 
charge. Mr. Gilliland resigned in 
November, 1885, when the depart- 
ment was only about a year old, and 
thus the structure and effectiveness 
it later achieved were derived from 
the contributions of Mr. Hayes, who 
took control of it the following 
month. 

This Mechanical Department of 
which Mr. Hayes took charge was 
the first formal department in the 
continuous chain of research and de- 
velopment organizations of which the 
present representative is Bell Tele- 
phone Laboratories. During the 
following forty years, it went through 
many metamorphoses, changing its 
name, adding or dropping functions, 
and shifting its organizational plan; 
but throughout these years and ever 
since, it has been responsible for de- 
veloping the apparatus and systems 
needed to provide the best telephone 
service possible in the existing state 
of the art, and through all the later 
years for carrying on research to dis- 
cover and correlate basic laws and 
theory. 

The first major modification of the 
engineering organization after Mr. 


Opposite: Organization chart of the head- 
quarters technical staff of the American 
Bell Telephone Company in 1885 


Hayes assumed control of the Me- 
chanical Department was in 1891, 
when an Engineers Department under 
Joseph P. Davis was formed to 
standardize plant construction and 
operating methods. In 1891, there- 
fore, the two technical departments 
were the Engineers Department un- 
der J. P. Davis, and the Mechanical 
Department under Mr. Hayes. Con- 
siderably Mr. Hayes’s senior both 
in age and Bell System experience, 
Mr. Davis was placed nominally in 
charge of both the Engineers and 
the Mechanical Departments in 1894, 
but Mr. Hayes continued to guide 
the Mechanical Department _inde- 
pendently as before. 

By 1902, Mr. Davis was in poor 
health and unable to continue active 
direction of the Engineers Depart- 
ment. As a result, the Engineers and 
the Mechanical Departments were 
merged into a single organization 
called the Engineering Department 
and placed under a three-man com- 
mittee, which nominally reported to 
Davis. Mr. Hayes was one of this 
directing committee, and was respon- 
sible for preparing the annual reports 
of the Engineering Department for 
Mr. Davis during this period. On 
January 1, 1905, however, Mr. Davis 
resigned, and at this time Hayes was 
made Chief Engineer and placed in 
charge of the combined Engineering 
Department. 


The New Parent Company 


IN THE MEANTIME, other changes 
had been taking place. 

The year before Mr. Hayes joined 
the Bell System, an experimental 
metallic circuit, using hard-drawn 
copper wire, had been built between 
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The laboratory of the Mechanical Department, at 101 Milk Street, Boston, in 1884; 
from an old wood engraving published in the ‘Scientific American” 


Boston and New York. This was 
the Bell System’s first long distance 
circuit. Transmission over it was 
good enough, and optimism was 
strong enough, to give hope for the 
attainment of even greater distances 
with improvements that seemed pos- 
sible in the near future. 

To provide for the extensive long 
distance business that could now be 
foreseen, the American Telephone and 
Telegraph Company, a subsidiary of 
the American Bell Telephone Com- 
pany, was incorporated in 1885 to 
construct and eperate long distance 
lines. Its headquarters were in New 
York City, and it built up its own 
Engineering Department to carry out 
its various projects. 

In 1899, a reorganization was car- 
ried out in which the American Tele- 
phone and Telegraph Company ab- 
sorbed the American Bell Telephone 
Company and became the parent 


company. No change was made in 
the engineering organizations at this 
time. The parent company’s Engi- 
neering Department remained in Bos- 
ton and the Long Lines Engineering 
Department in New York. Since the 
American Telephone and Telegraph 
Company was now the parent com- 
pany, Mr. Hayes was Chief Engi- 
neer of the American Telephone and 
Telegraph Company when he took 
charge of the combined Engineering 
Department in 1905. 


Putting Wires in Cables 


FOR SOME YEARS before Mr. Hayes 
joined the Bell System, there had 
been need in certain places for a more 
compact transmission system than the 
open-wire line. The use of insulated 
wires in a protecting cover was the 
sort of thing required, and as early 
as 1879 cables had been placed over 
the Brooklyn Bridge. These were 
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single-wire ground-return circuits and 
had the difficulties inherent in this 
type of circuit superimposed on the 
many other difficulties of cable opera- 
tion. All of the cables, moreover, 
for the next eight or nine years 
employed wires insulated with rubber 
or gutta-percha, or with cotton im- 
pregnated with a moisture-proofing 
compound. They were all very un- 
satisfactory because of their high 
electrostatic capacitance, and could 
be used only over very short dis- 
tances. 

By the year 1887, the need in 
the large cities for placing the wires 
under ground in_ metallic-circuit 
cables had become so pressing that 
a group of telephone executives and 
engineers was called together by the 
parent company to make a thorough 
study of the requirements of the 
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Bell operating companies and to de- 
velop improved types of cables to 
meet these requirements. ‘This group, 
called the Cable Committee, met at 
intervals over a period of years, and 
Mr. Hayes was one of its members. 

Specifications resulting from the 
1887 conference called for a cable 
of 18-gauge twisted-pair conductors, 
each with two wrappings of dry cot- 
ton. The spaces in the core and be- 
tween the core and lead pipe were 
filled with paraffin or a resinous com- 
pound. The electrostatic capacitance 
was not to exceed .20 microfarad per 
mile, each wire tested against all 
others grounded. 


DURING THE YEAR 1888, J. A. Bar- 
rett, of the long distance company, 
and W. D. Sargent, of the New York 
and New Jersey Telephone Company, 





The laboratory of the Mechanical Department at 141 Pearl Street, Boston, in 1886 
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in a long series of experiments demon- 
strated the advantages of paper as 
cable insulation. As the result of 
trials of this new type of insulation, 
specifications were issued by the Cable 
Committee in 1891 for a dry-core 
19-gauge twisted-pair cable insulated 
with manila paper, and with a maxi- 
mum electrostatic capacitance of .085 
microfarad per mile. In the confer- 
ence specifications issued by the 
American Bell Telephone Company in 
1892, the electrostatic capacitance 
was reduced to .o80 microfarad per 
mile. This cable furnished the an- 
swer to the underground problem, 
permitting the wholesale replacement 
of open wires in the cities, and mak- 
ing it possible, for the first time, to 
engineer the telephone plant on a 
systematic and economical basis. 


DuRING THE YEARS that followed, 
improvements in the methods of cable 
manufacture permitted the number 
of pairs of 19-gauge wires that could 
be contained in a full-size cable to be 
increased from 100, in 1892, to 300, 
in 1go1. In this latter year, improve- 
ments in the instruments and appara- 
tus had made it possible to begin 
extensive use of 22-gauge cable in 
the exchange plant. By 1902, 600- 
pair 22-gauge cable had been made 
available to the operating companies 
of the Bell System. 

Early in the year 1898, Mr. 
Hayes’s department began work on 
the development of cables suitable for 
toll operation, to permit the long dis- 
tance circuits entering large cities to 
be placed under ground, thus avoid- 
ing frequent service interruption by 
storms. Since the standard 19-gauge 


cable was not good enough for this 
service, and since loading had not 


yet been invented, it was necessary 
to employ much larger conductors, 
and also in some instances lower 
capacitance cable construction. The 
earliest of these new cables was in- 
stalled between Boston and Lynn in 
1898. During this and the following 
years, other cables employing 16-, 14-, 
or 13-gauge conductors were installed 
in the Boston and New York metro- 
politan areas, and the use of still 
larger conductors received serious 
consideration. 

The development of paper-insul- 
ated cable carried out under direction 
of the Cable Committee in the years 
following 1887 was of tremendous 
value to the Bell System. Besides 
permitting the elimination of tall 
multi-armed pole lines and _ roof- 
mounted racks that enmeshed the 
larger cities, it enormously decreased 
inductive disturbances from outside 
the cable, avoided disruption of open- 
wire lines by sleet storms, and opened 
the door to more economical construc- 
tion for long-distance circuits. 


Improved Transmitters 


ALTHOUGH cables tended to give 
quieter circuits by eliminating outside 
interference, their losses were higher 
than those of open-wire lines, and 
thus the need for higher speech vol- 
umes at the telephone transmitter be- 
came greater than ever. 

In Bell’s original transmitter, the 
voice voltages were generated electro- 
magnetically, and only the power of 
the voice was available for their pro- 
duction. The discovery of micro- 
phonic action, and the development 
in 1878 of the Blake transmitter 
based on this discovery, greatly in- 
creased transmitter power. With 
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Roof-top construction in down-town New York in 1888 


the microphone, transmitter power is 
supplied by a battery, and the micro- 
phonic contact acts as a valve to re- 
lease more or less power to the line 
in response to the voice waves. No 
longer were the electrical signals lim- 
ited to the small amount of power in 
the speech waves. Although a great 
improvement in this respect compared 
to the electro-magnetic transmitter, 
the Blake transmitter was still strictly 
iimited in output because it employed 
only a single contact. 

The discovery by Hunnings that 
microphonic action could be obtained 
between masses of granular carbon 
suggested an avenue to larger trans- 
mitter outputs, since with many con- 
tacts in place of a single one, more 
current could be handled by the 
transmitter. Attempts to utilize this 
discovery were unsuccessful for sev- 
eral years, since no way could be 
found to prevent the carbon particles 


from packing together and making 
the transmitter inoperative. 

This difficulty was overcome by the 
invention, in 1890, by Anthony C. 
White of Mr. Hayes’s staff of the 
“solid-back”” transmitter. This in- 
strument used a relatively small 
amount of granular carbon in a 
carbon chamber, or “button,” so con- 
trived that the motion of an electrode 
controlled by the diaphragm kept the 
granules agitated sufficiently to pre- 
vent them from forming a compact 
mass. This instrument was called 
the solid-back transmitter, since the 
rear electrode that made contact with 
the granular carbon was fixed in po- 
sition. It was a much more powerful 
instrument than the solid-electrode 
Blake transmitter which it super- 
seded. With numerous improve- 
ments, this basic design remained in 
use until it was replaced by the mod- 
ern handset. 
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Developing a Common Battery 


WHILE the microphonic transmitters 
gave marked improvement in trans- 
mission, the local batteries that had 
been installed to supply them with 
current proved very expensive to 
maintain. What was desired was a 
single large battery at the central 
office that would supply all the sub- 
scribers, and although this idea was 
not new, no satisfactory way of ap- 
plying such a battery had been found. 
A single battery supplying all the 
lines tends to couple all the lines to- 
gether and to give excessive crosstalk, 
and no satisfactory way around the 
difficulty had been found. 

Work seeking a common-battery 
system was started in the Mechanical 
Department in 1889. A_ large 
amount of experimental effort by Mr. 
Hayes and his staff was required, 
since it was desired to use the common 
battery for signaling as well as talk- 
ing so as to make magneto generators 
at the subscribers’ premises also un- 
necessary. 


THE FUNDAMENTAL PROBLEM of 
avoiding crosstalk was solved by Mr. 
Hayes’s invention of the repeating- 
coil system of battery supply, which 
in improved form has been in uni- 
versal use in the Bell System com- 
mon-battery switchboards since that 
time. 

With the common-battery system 
both the batteries to furnish trans- 
mitter current and the magneto gen- 
erators for signaling the operator 
were done away with at subscribers’ 
stations, since the new system was 
so arranged that the operator could 
be signaled merely by removing the 
receiver from the hook. This closed 


the line circuit and, through a relay 
at the switchboard, caused a tiny 
electric lamp in front of the operator 
to glow. Lamps were also introduced 
as supervisory signals in the cord cir- 
cuits, giving the operator at all times 
a visual indication of the status of 
the connection and making it unneces- 
sary for her to listen in or disturb 
the service in any way. 

The immediate advantages of the 
common-battery system, to which C. 
FE. Scribner, J. J. Carty, and several 
other inventors also made important 
contributions, were a great improve- 
ment in the speed and quality of serv- 
ice, and a very large reduction in 
maintenance expense. It was one of 
the outstanding events in switchboard 
progress, and in the years to follow 
it opened the way to many additional 
improvements that would have been 
dificult or impossible without it. 


THE FIRST common-battery board, 
installed at Lexington, Mass., in 
1893, was a non-multiple board. The 
first multiple board with common bat- 
tery for both talking and signaling, 
and employing lamps for line and 
supervisory signals, was installed at 
Louisville, Kentucky, in 1897. This 
type of board became known as the 
No. 1 relay board, and was widely 
used in large exchanges. By the 
early 1900s, common-battery relay 
boards had been installed in most of 
the larger cities throughout the 
United States. 


Since the highly ingenious split 


repeating coil employed in the com- 
mon-battery switchboard and the cir- 
cuit arrangement used with it were 
largely the personal contributions of 
Mr. Hayes, the method of common- 
battery supply used in the Bell Sys- 
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tem has generally been referred to 
in textbooks as the “‘Hayes System”’. 
Besides recognizing the many advan- 
tages of the system, Mr. Hayes con- 
tinuously sponsored its general ap- 
plication and followed its operating 
successes. In 1895 he collected sta- 
tistics showing that with common bat- 
tery the instrument troubles were only 
one fourth as frequent as with the 
magneto system, and that, as a re- 
sult, subscriber stations would re- 
quire inspection only at infrequent 
intervals. The following year he 
estimated that with the common- 
battery system, the average speed of 
operation would be increased by 
forty percent, due to automatic sig- 
naling; and that the cost of battery 
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maintenance would be reduced by 
seventy-five percent, due to the cen- 
tralized battery. He also pointed out 
the advantages the system offered for 
registering calls by meter, for the 
application of coin-box service, and 
for the extensive introduction of pri- 
vate branch exchanges. 


Open-wire Transposition 
ANOTHER DEVELOPMENT to which 
Mr. Hayes’s department made out- 
standing contributions was the de- 
sign of transposition systems for 
open-wire lines. 

In 1886 the first line of the newly 
formed long distance company was 
completed between New York and 
Philadelphia. Originally it carried 





A group of Mechanical Department engineers at 127 Purchase Street, Boston, in 1889. 
Seated, W. L. Richards, H. D. Sears, Chauncey Smith, Jr.,W. J. Hopkins; standing, 
E. H. Lyon, Anthony C. White 
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twelve metallic circuits of hard- 
drawn copper wires—the first in- 
stance of a large number of metallic 
circuits being carried on the same 
pole line. Tests soon showed that 
the crosstalk was as serious as it had 
been with the grounded circuits pre- 
viously employed. This difficulty 
was overcome after months of hard 
work by J. A. Barrett, consulting 
engineer employed by the long dis- 
tance company. Out of this work of 
Barrett’s came the ABC system of 
transpositions—the first to come in- 
to general use. Although employed 
for many years, it was found to be 
inadequate as the business grew, and 
in 1898 was replaced by the so-called 
Standard or four-arm system. Dur- 
ing 1904, an elaborate series of 
measurements of direct capacitances 
was made by E. H. Colpitts of Mr. 
Hayes’s staff upon which rested 
much of the work of transposition 
design that was done in succeeding 
years. 


Adoption of Coil Loading 


OF THE many transmission improve- 
ments made during the Hayes period, 
one of outstanding importance was 
the adoption of loading. 

In the late 1880s and early 1890s, 
mathematical studies by Vaschy and 
Heaviside had indicated that it 
should be possible to improve trans- 
mission over a telephone line by 
artificially increasing the distributed 
inductance. They had also specu- 
lated on the possibility of approximat- 
ing the beneficial effects of uniformly 
distributed inductance by inserting 
low-resistance inductance coils at in- 
tervals along the line. Rules for 


spacing the coils, however, were not 


worked out, nor were suitable types 
of coils developed. 

In 1894, when transmission over 
long open-wire lines was being seri- 
ously impaired by the (non-loaded) 
entrance cables at their terminals, 
theoretical studies by John Stone 
Stone, of Mr. Hayes’s staff, led to the 
proposal to replace them by con- 
tinuously loaded cable designed to 
match the impedance of the open- 
wire lines. A _ specific design for 
such a “bi-metallic wire’ cable re- 
sulted in a patent to Stone in 1897. 
Early in 1898, Mr. Hayes obtained 
an appropriation to cover further 
research and development of this type 
of cable for general underground 
use. The following year, shortly be- 
fore Mr. Stone resigned, Mr. Hayes 
transferred responsibility for this ree 
search to Dr. George A. Campbell— 
who had joined his staff in the Fall of 


1897. 


STARTING in February, 1899, Camp- 
bell’s approach quickly convinced him 
that there would be substantial ad- 
vantages in concentrating on coil 
loading instead of continuous load- 
ing. Work on continuous loading 
was accordingly dropped, and a com- 
prehensive solution of the funda- 
mentally important problem of coil 
spacing was soon reached. His 
theory was experimentally verified 
in an extensive series of laboratory 
tests on reels of actual cable in 
September, 1899. E. H. Colpitts 
assisted Campbell in these experi- 
ments, and subsequently made im- 
portant contributions in many other 
phases of the development work. 
The development work which fol- 
lowed the 1899 laboratory tests cul- 
minated in successful installations of 
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A group of instrument inspectors and members of the Stock and Packing Department at 
127 Purchase Street in 1889: G. K. Thompson, Frank Martin, J. B. Wilkins, A. M. 
Dittmer, John Daly, J. W. O’ Donnell, A. F. Hall 


experimental types of solenoidal air- 
core loading coils on two 24-mile ca- 
ble circuits in the Boston exchange 
area, completed May 18, 1900, and 
on a 670-mile, 104-mil, open-wire line 
completed July 2, 1900. After an 
adequate test period, the experimen- 
tal loaded circuits were used in regu- 
lar commercial service for several 
months. 

Shortly before the installation of 
the experimental cable loading, the 
parent Bell company learned that 
Professor M. I. Pupin, of Columbia 
University, had independently worked 
out a theoretical solution of the coil 
loading problem. On June 19, 1900, 
two United States patents were is- 
sued to Professor Pupin. The con- 
flicting claims of the Pupin and Camp- 


bell applications resulted in extended 
interference proceedings which ended, 
on April 6, 1904, in an award to 
Pupin on the basis of two weeks’ 
priority in disclosure. Before the in- 
terference action had gone far, Pu- 
pin’s rights in the invention were 
purchased to protect the parent com- 
pany’s interest whichever way the 
case might be decided. 


ALTHOUGH the success of the 1900 
trial installations quickly built up a 
substantial demand for loading, the 
commercial applications had to be 
deferred pending the development of 
satisfactory loading coils. Priority 
was given to open-wire loading, and 
by April, 1901, a very satisfactory 
toroidal type iron-wire core design 
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had been developed by H. S. Warren 
of Mr. Hayes’s staff. This coil re- 
mained standard for about ten years, 
when a redesign became necessary be- 
cause of the development of phantom- 
group loading. 

Manufacturing difficulties that de- 
layed the initial use of this design 
were solved in time to permit the 
opening of service on an existing 
165-mil line between New York and 
Chicago in November, 1901. In 
May, 1902, commercial service was 
inaugurated on three 104-mil loaded 
open-wire lines between Philadelphia 
and Chicago. Experience gained in 
developing open-wire loading coils 
permitted the use of satisfactory 
toroidal type loading coils on the first 
commercial loaded cable project, a 
19-gauge underground cable between 
New York City and Newark, N. J., 
completed in August, 1902. Prior 
to the invention of loading, a rela- 
tively expensive 13-gauge non-loaded 
cable had been planned for this route. 
Thus from the very beginning the 
use of loading yielded large econo- 
mies in the cable plant of the metro- 
politan areas. 


SINCE COIL-LOADED LINES completely 
suppress the transmission of fre- 
quencies above the cut-off frequency, 
which is a function of the coil in- 
ductance and spacing, and since the 
cost of loading is related to the cut- 
off frequency, a very important phase 
of the early development work was 
that of determining the minimum cut- 
off frequency that weuld be satisfac- 


tory. The 1899 laboratory tests car- 


ried the cut-off up to 11,000 cycles, 
but for the early commercial open- 
wire loading the cut-off frequency was 
reduced to 4100 cycles. 


Experience 


with these circuits and further labora- 
tory tests finally resulted in 1904 in 
the adoption of 2300 cycles as the 
initial standard cut-off frequency. 
This standard so well met the early 
transmission service needs that the 
first increase in standard cut-off fre- 
quency did not occur until 1918. 

The early applications of loading 
to open-wire lines were beset with 
many difficulties that could not be 
solved by theoretical studies or lab- 
oratory experiments, including the in- 
sulating properties of available line 
insulators, lightning protection de- 
vices, and the codrdination of the 
coil-spacing and line transposition 
systems. Thus it happened that the 
final standard practice for loading 
104-mil lines did not evolve until 
1905. Generally satisfactory per- 
formance of loading on 165-mil lines 
was not obtained until the develop- 
ment of better line insulation about 
1910. 

The commercial exploitation of 
loaded cables went forward rapidly 
after the installation between New- 
ark and New York, and resulted by 
1904 in the adoption of loading-sys- 
tem standards that remained in good 
standing for two decades. A cable 
was installed between Boston and 
Worcester in 1904, and between New 
York and Philadelphia and New 
York and New Haven in 1906. Be- 
fore the end of 1907 about 60,000 
loading coils had been installed on 
some 86,000 miles of cable circuit. 


DURING THE YEAR 1904, the com- 
mercial use of open-wire phantom 
circuits was made possible through 
the development of the 37A phantom 
circuit repeating coil, designed by H. 
S. Warren and described in a circular 
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issued to the Associated 
Companies in April of 
that year. The creation 
of an additional or phan- 
tom circuit from two 
physical circuits had oc- 
cupied the attention of 
telephone engineers for 
many years, but the solu- 
tion had been delayed un- 
til the development of 
Mr. Warren’s toroidal 
coil—which used wind- 
ing machinery developed 
for loading coils. 

The First Repeater 
ANOTHER MILESTONE in 
the year 1904 was the 
development and com- 
mercial application of 
the first successful tele- 
phone repeater, invented 
by H. E. Shreeve, of 
Mr. Hayes’s department. 

The idea of inserting 
in a line one or more re- 
peaters—or relays as 
they were called at first 
—to reinforce the weak- 
ened telephone current from a local 
source of energy was almost as old 
as the telephone itself. Many such 
had been invented, both 
within and without the Bell System, 
but none were satisfactory because of 
poor articulation, irregular operation, 
and singing. 

The Shreeve repeater was of the 
mechanical type, in which the work- 
ing parts of a telephone receiver and 
transmitter were combined in one in- 
strument. By careful refinements in 
design, Shreeve was able to so reduce 
the inertia of the working parts that 
he succeeded where others had failed. 


devices 


Sey 








Part of the testing laboratory at 127 Purchase Street 
in 1889 


In August, 1904, the first commer- 
cial application of the Shreeve re- 
peater was made at Pittsburgh on an 
open-wire circuit between Chicago 
and New York. Substantial improve- 
ments were made in this repeater in 
the years that followed, and it was 
used in the Bell System to a limited 
extent until superseded by the vacuum- 
tube repeater. 

It was not until Arnold’s improve- 
ment of the deForest audion, which 
led to the high-vacuum electronic 
tube in 1913, that a_ satisfactory 
vacuum-tube repeater became avail- 
able. This was not due to a failure 
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A corner of the Mechanical Department laboratory at 127 Purchase Street about 1890 


to recognize the possibilities of elec- 
tronic amplification or to lack of ef- 
forts to achieve it by the members 
of Mr. Hayes’s department. As 
early as 1896, stirred by the recent 
invention of the X-ray tube, John 
Stone Stone undertook studies and 
experiments of ways of utilizing the 
X-ray or similar tubes as a telephone 
relay. Similar studies were begun 
in 1904 of methods of using the mer- 
cury-vapor arc—invented by Peter 
Cooper Hewitt—as a telephone am- 
plifier; and in 1906 and 1907, G. A. 
Campbell and T. C. Hebb studied 
the negative-resistance characteristics 
of the electric arc with a similar ob- 
jective in view. 


Far-sighted I nvestigations 


THIs WAs by no means the first in- 
stance where the far-sightedness of 


Mr. Hayes stimulated investigations 
that were so much in advance of their 
time that immediate practical results 
could not be obtained. In 1892, 
only a few years after the discovery 
of Hertzian waves and before Mar- 
coni’s demonstration of wireless teleg- 
raphy, Mr. Hayes set John Stone 
Stone to work to see “‘if it might be 
possible to signal vessels at sea by 
means of electrical oscillations of 
high frequency transmitted to them 
through space without wires.” In 
the Spring and Summer of 1892, 
Stone made a number of experiments 
in high-frequency transmission, both 
over wires and through space: the 
first attempts of the Bell System at 
carrier and radio telephony. Stone 
was partially successful in the wire 
side of this work; he failed in the 
radio side of it because of the lack 
at the time of a suitable high-fre- 
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quency generator and a radio de- 
tector. 


Ir was also during these years that 
Mr. Hayes undertook studies of me- 
chanical switching methods. The 
work began as early as 1888, but at 
first it was concerned chiefly with 
switching systems for the smaller 
offices, since to give 24-hour service 
with operators when only a compara- 
tively few lines were involved inevi- 
tably meant excessive costs. By the 
beginning of the twentieth century, 
however, the situation was changed. 
The rapid growth of the telephone 
business in the large cities indicated 
that the greatest need for mechanical 
switching would be in the major 
centers, and by 1905 work was being 
actively prosecuted on a 10,000-line 
semi-mechanical switching system by 
Mr. Hayes’s department in codpera- 
tion with the engineers of the West- 
ern Electric Company. 

During the following years, work 
upon the design of mechanical switch- 
ing equipment, of both the rotary 
and panel types, was prosecuted ac- 
tively by the Western Electric Com- 
pany, based upon the fundamental 
studies of requirements made by Mr. 
Hayes and his staff. Although sev- 
eral years elapsed before the semi- 
mechanical system was ready for com- 
mercial trial, and several more had 
passed before the final result—-the 
full mechanical panel dial system— 
was installed in commercial service 
in the Bell System, a_ substantial 
amount of progress was made during 
the first few years on the design of 
the apparatus and circuits employed 
in this highly intricate power-drive 
system. Worthy of special mention 
in this early work are E. B. Craft, 


J. L. McQuarrie, A. F. Dixon, and 
F. R. McBerty, of the Western Elec- 
tric Company; W. G. Blauvelt and 
E. C. Molina, of the A. T. & T. 
Company; and A. M. Bullard, who 
was employed at different times by 
both companies. 


AMONG the many other projects car- 
ried on during this period was the 
development of methods of electrical 
protection. When the _ telephone 
came into commercial use, the only 
protective devices required were 
simple metal cut-outs to protect 
against lightning. These were in- 
herited from telegraph practice. The 
growth of electric lighting systems, 
begun in the early 1880s, introduced 
new hazards: the danger of fire and 
other damage to the delicate tele- 
phone apparatus due to the possibility 
of accidental contact between the 
telephone wires and the high-voltage 
electric light wires. A new system 
of protection had to be devised. 
After a thorough analysis and con- 
siderable experimental work, Mr. 
Hayes’s staff designed three pro- 
tective devices: the carbon block 
lightning cut-out to guard the line in 
the presence of high voltage; the fuse 
to open the line in the presence of 
large currents; and the “heat coil” 
to protect the apparatus against com- 
paratively small currents that were 
yet large enough if maintained over 
periods of time to damage the ap- 
paratus. In substantially unchanged 
form, these devices have continued 
in use to the present day. 

Mr. Hayes’s organization also un- 
dertook elaborate investigations into 
inductive codrdination, into electroly- 
sis effects and possible remedial meas- 
ures, and into the development of 
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rules for the joint use of poles. Co- 
operation with other interests for the 
preparation of the National Electri- 
cal Code was also begun. 

Many other developments of this 
period, such as the bridging station 
bell, four-party full-selective signal- 
ing, and machine ringing, although 
not originating in Mr. Hayes’s de- 
partment, were applied by it and 
improved under his direction. Al- 
though Mr. Hayes’s work was pri- 
marily the direction of the studies 
and research of others, he never lost 
close contact with each project, and 
played an important role in many of 
the developments himself. His name 
appears as principal or associate on 
twenty-one United States patents is- 
sued between 1885 and 1907. 


Developing an Organization 


AN IMPORTANT PHASE of Mr. 
Hayes’s work was his development of 
the staff organization to meet broadly 
the engineering and operating require- 
ments of the Associated Companies 
of the System. 

He visualized that the companies 
would do the detailed engineering 
and operating work, with the Engi- 
neering Department confining itself, 
in addition to its fundamental engi- 
neering studies, to the preparation 
of standard specifications, data and 
methods for fundamental planning, 
bulletins on uniform operating prac- 
tices, and maintenance instructions. 
It was to this end that he reorganized 
the department from time to time 


Opposite: Organization chart of the head- 
quarters technical staff of the American 
Bell Telephone Company in 1895 


as specialization required; diverted 
functions properly belonging to other 
parts of the System, such as the in- 
spection of construction material to 
the Western Electric Company; and 
separated technical and fundamental 
development work from the engineer- 
ing side. 

An example of this staff organiza- 
tion development is in the traffic de- 
partment. 

In 1899, Hayes pointed out the 
divergence of opinions among the op- 
erating companies as to permissible 
circuit and operator loads and other 
trafic matters, and the need for the 
Engineering Department to keep it- 
self so informed as to be able to speak 
authoritatively on all points relating 
to operating practices. With this in 
view, he set up a separate depart- 
ment in traffic engineering; and while 
progress was made in_ succeeding 
years, he stated in 1905 that there 
was no field of development work 
requiring more earnest attention than 
the improvement in toll operating 
methods. He remarked on the waste 
of circuit time caused by operating 
irregularities, and the lack of speed, 
accuracy, and cost standards for 
measuring work in the different ter- 
ritories. 


IT WAS IN 1905 that he put K. W. 
Waterson in charge of traffic engi- 
neering, who with Mr. Hayes’s sup- 
port pioneered in the development of 
the traffic unit system which provided 
a useful tool for calculating force re- 
quirements, and ioads which could be 
carried while giving satisfactory serv- 
ice. 

Service observing methods, simpli- 
fication of toll and local operating 
methods, and systematized toll line 
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and switchboard engineering practices 
also resulted from the importance 
which Mr. Hayes assigned to traffic 
matters. 

As brought out in the Annual Re- 
ports to Stockholders of the late 
1880s and early 1890s, the matter of 
rate reductions had been from the 
outset a problem requiring closest at- 
tention, not only from the point of 
view of placing telephone service 
within the reach of more and more 
persons, but also with the view of 
answering such general criticisms as 
those of the prevailing rate struc- 
tures. It is not surprising, therefore, 
to find Hayes stressing the impor- 
tance of operating economies; of de- 
velopments in connection with me- 
tered service, party-line service, and 
machine ringing; and of reducing 
manufacturing costs of all items of 
equipment. As the result of such 
activities, the Annual Report for 
1905 could mention that the marked 
reductions in rates over the past few 
years were due largely to the con- 
stant decrease in investment per sta- 
tion as a result of the introduction of 
sound engineering and construction 
methods and of the development of 
new classes of service, and to the 
year-by-year lowering of the average 
cost of operation per station. 


Mr. Hayes’s Later Years 


Mr. Hayes withdrew from active 
service in the Bell System on July 1, 
1907, just prior to the removal of 
the parent company’s headquarters 
from Boston to New York, but he 
continued as consulting engineer of 
the parent company until 1913. 


During this period and for the fol- 
lowing eleven years he also served 
as a consultant for many other firms, 


and published two books, ‘Public 
Utilities—Their Cost New and De- 
preciation,” and “Public Utilities— 
Their Fair Present Value and Re- 
turn.” 

He was a leader in developing and 
improving devices for detecting the 
presence of submarines, and of in- 
struments for transmitting underwa- 
ter signals, and served as a lieutenant 
in the Navy during the first World 
War. One of the firms for which 
he acted as consultant after 1907 was 
the Submarine Signal Corporation of 
Boston, of which he later became 
Chief Engineer, and from 1924 to 
1930, President. During this latter 
period he was active in developing a 
navigation instrument for registering 
the depth of the ocean directly be- 
neath a ship. 

After his retirement from active 
work, in 1930, he investigated meth- 
ods of signaling through fog by 
means of infra-red rays. 


Mr. Hayes was a Fellow of the 
American Institute of Electrical En- 
gineers, which he joined in 1889, and 
of the American Academy of Arts 
and Sciences, and a member of the 
Institute of Radio Engineers, the 
Acoustical Society of America, the 
Union Club of Boston, and the Uni- 
versity Club of New York. During 
recent years he had maintained an 
ofice and laboratory at 253 Summer 
Street, Boston. 

His residence at the time of his 
death—48 Beacon Street—is only a 
few minutes’ walk from the site of 
the Williams machine shop at 109 
Court Street, where the telephone 
was born, and from tor Milk Street, 
141 Pearl Street, 127 Purchase 
Street, 42 Farnsworth Street, and 19 
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Oliver Street where the 
Mechanical Department 
and its successor organi- 
zations carried on _ its 
work while Mr. Hayes 
was at its head. 
Although housed in 
humble quarters and with 
a comparatively small 
staff by present-day 
standards, the research 
and development organi- 
zation directed by Mr. 
Hayes from 1885 to 
1907 was, as has been 
indicated earlier, the 
forerunner of the pres- 
ent Bell Telephone Lab- 


oratories in both func- 
tion and purpose. 
In a way, the tele- 


phone itself was a prod- 
uct of a development 
laboratory—but with a 
difference. Bell and 
Watson, struggling with 
the problems of the tele- 
phone in a small room in 
Williams’ machine shop 
at 109 Court Street, 
Boston, were isolated 
workers seeking the solution of a 
single problem. To a large extent, 
both were practical inventors; they 
were not carrying on research, nor 
were they, in the usual sense of the 
word, developing. When Mr. Hayes 
took over the recently formed Me- 
chanical Department, however, the 
telephone was already in practical 
use; what was badly needed was the 
development of circuits, apparatus, 
and systems that would improve the 
service and extend its scope. Re- 
search was also needed to disclose 
hidden relationships and laws on 





The common battery switchboard installed at Lexington, 
Mass., in 1893—the first common battery switchboard 
used commercially 


which future 


depend. 


improvements might 


Mr. Hayes was eminently suited 
to carry on work of this type. One 
of his Boston associates, in close con- 
tact with him for a number of years, 
spoke of him thus: ““A man of means 
and culture, representative of the best 
New England traditions, he was at 
once a scholarly scientist and an en- 
thusiastic leader of his small band 
of technical workers.”” And he added 
that: “Distinguished for sincerity, 
honesty, and candor, he was singu- 
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larly will qualified to oes the Bell 
System’s early technical activities.” 

He also spoke of the extraordinary 
skill and far-sightedness with which 
Mr. Hayes’s task was carried on, 
handicapped as it was with very lim- 
ited funds and personnel. 

A letter addressed to him on his 
retirement and individually signed by 
136 of the leading members of the 
Engineering Department says: ‘“We, 
who have served as your assistants 
in the Engineering Department of the 
American Telephone and Telegraph 
Company, are moved to express the 
respect and esteem which every mem- 
ber of this Department has felt under 
the inspiration of your leadership. 
Through your high attainments as an 
engineer and the keen personal inter- 
est you have shown toward each of 
us individually, the Department has 
been lifted to its present high stand- 
ard of efficiency and enthusiasm in 
its service to the Company. We feel 
that it has been our good fortune to 
have served under the standard which 
you have upheld, and we wish, with 
respect and sincere affection, to testify 


Opposite: Organization chart of the Engt- 
neering Department of the 


phone 


American Tele- 


and Telegraph Company in 1905 


~ 


to the high ideals which you have 
constantly set before us.” 

No one man, of course, can solve 
all the problems of even so small an 
organization as was the Bell System 
at that time. One of the true evi- 
dences of the able direction of re- 
search and development is the ability 
to select suitable men to carry on 
various phases of the work and to 
stimulate them to the highest achieve- 
ment by appreciation and encourage- 
ment. Evidence of Mr. Hayes’s 
ability in this direction is the large 
number of men of his organization 
who have since made _ individual 
names for themselves in the telephone 
industry. A list of a few of those 
who are still active, or were until 
recent years, will suggest a much more 
extensive list to those familiar with 
the earlier days of telephone develop- 
ment. O. B. Blackwell, G. T. Blood, 
G. A. Campbell, H. P. Charlesworth, 
F. J. Chesterman, E. H. Colpitts, H. 
E. Darling, R. S. Hoyt, F. B. Jewett, 
E. C. Molina, R. W. Morris, F. L. 
Rhodes, W. L. Richards, H. E. 
Shreeve, G. K. Thompson, J. F. 
Toomey, H. S. Warren, and K. W. 
Waterson are all names of outstand- 
ing significance in the telephone in- 
dustry, and they all served under 


Mr. Hayes. 
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Death of Dr. Bell 


AMONG the most impressive of the tributes 
to the memory of Alexander Graham Bell, 
who died on August 2, was that of the tele- 
phone system which bears his name. 

As the body of the inventor was being 
laid at rest on the summit of Beinn 
Bhreagh, near his summer home at Baddeck, 
Nova Scotia, on August 4, service was 
suspended for one minute on all lines of the 
American Telephone and Telegraph Com- 
pany and its associated companies, both in 
the United States and Canada. 

Memorial resolutions were passed by 
the Directors of the American Telephone 
and Telegraph Company at a meeting held 
on August 15. Quite fittingly, this tribute 
is recorded as coming not merely from the 
Bell System as an organization, but on be- 
half of the hundreds of thousands of tele- 
phone workers of the world. 

The resolutions follow: 


“In the death of Alexander Graham Bell 
the civilized world mourns for a man who 
thought fearlessly, worked tirelessly and 
served generously to relieve the unfortunate 
and to benefit humanity. 

“He was the inventor of the telephone 
because his thoughts adventured into new 
and untried fields of science, because his 
enthusiasm for discovery was sufficient to 
overcome all difficulties, because his practical 
mind demanded a consummation of his 
theories in practical results, and because 
he was inspired to contribute greatly to the 
common good. 

“As an investigator he was intelligent be- 
yond the genius of his age. In the invention 
of the telephone he founded the art of 
transmitting speech electrically, a new and 
invaluable contribution to the humanizing 
of mankind. 


“He was one of the few in history who 
lived to see the child of his brain developed 
into a world-wide service. This was the 
only reward he sought and this reward was 
fully his. 

“Whereas, this company was founded 
upon and is devoted to the development of 
his invention for the service of humanity, 
it seems proper that we, the directors of 
the American Telephone and Telegraph 
Company, for ourselves and in behalf of 
the men and women of the Bell System 
should spread upon our records our recog- 
nition of the debt owed to Alexander 
Graham Bell by the hundreds of thousands 
of telephone workers of the world for the 
opportunity for service which his invention 
made possible.” 

From “Notes on Recent Occurrences.” 


Dr. Bell’s Telephone 
Service 


Dear Mr. Carty: 

I am beginning to get distressed over the 
many statements the papers have been pub- 
lishing of Mr. Bell’s dislike of the tele- 
phone, 

Of course, he never had one in his study. 
That was where he went when he wanted 
to be alone with his thoughts and his 
work. The telephone, of course, means 
intrusion by the outside world. 

And the little difficulties and delays often 
attending the establishment of conversation 
in even well managed telephone circuits 
did irritate him, so that as a rule he pre- 
ferred having others send and receive mes- 
sages. But all really important business 
over the telephone he transacted himself. 

There are few private houses more com- 
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pletely equipped with telephones than ours 
at 1331 Connecticut Avenue, and there was 
nothing that Mr. Bell was more particular 
about than our telephone service here. 
[Beinn Bhreagh, N.S.]. For nearly all of 
the thirty-five odd years we have been here 
he saw personally to its proper working. 
We never could have come here in the first 
place or continued here, but for the tele- 
phone which kept us in close touch with 
doctors and neighbors and the regular tele- 
graph office. . . . 

Mr. Bell did like to say in fun, “Why 
did I ever invent the Telephone,” but no 
one had a higher appreciation of its indis- 
pensableness or used it more freely when 
need was—either personally or by deputy 
—and he was really tremendously proud of 
it and all it was accomplishing. He ap- 
preciated the honor of being first to talk 
from New York to San Fancisco, was 
awed by the wonder of its performance at 
that dinner at the New Willard, followed 
with interest its usefulness during the war, 
and the development shown at Arlington 
last autumn, 

Mr. Bell’s one regret about the tele- 
phone was that his wife could not use it or 
follow his early work in sound. 

I honestly believe this had much to do 
with his not going on with the photophone 
experiments and engaging instead in aerial 
work the progress of which I could see as 
well as he. 

I shall always be so thankful that the 
telephone worked so well that last day— 
serving its father so loyally. 

Yours very sincerely, 
Maser G,. Bett 
August 24, 1922. 


From “Notes on Recent Occurrences.” 


Experimental Broadcasting 
Service 


On Octoser 2ND the original license was 
superseded by one granting permission to 


broadcast on 400 meters. As a result, a 
new time schedule has gone into effect as- 
signing the afternoon hour from 4:30 to 
5:30 every week-day and the evenings from 
8 to 10 on Monday, Wednesday, Thurs- 
day and Saturday. 

Beginning July 25th when the first li- 
cense was issued, steps were taken to inter- 
est prospective users of these broadcasting 
facilities. The results obtained up to Oc- 
tober 2nd were very encouraging but it 
was apparent that a license to operate only 
one night a week constituted a very real 
handicap to the building up of business. 
The new time schedule with permission to 
use a wave length of 400 meters has ma- 
terially improved this situation, With a 
desirable hour every afternoon and four 
evenings a week every effort will be made 
to popularize this new radio service, and 
it is expected that in the near future evi- 
dence will be at hand indicating how ex- 
tensively it will be used by the public. 


From “Notes on Recent Occurrences.” 


W orld’s Telephone 
Statistics 


On JANUARY I, 1921, there were 
20,850,550 telephones in the world; of 
these 13,329,379, or 64%, were in the 
United States and 12,601,935, or 60% 
were connected to the Bell System, The 
number of telephones in all the countries 
of Europe combined was 5,289,606, or 
25% of the world’s total; all other coun- 
tries had 2,231,565 telephones, or only 
11% of the world’s total. During the 
seven years I914 to 1920, _ inclusive, 
5,962,000 telephones were added to the 
telephone systems of the world, an increase 
of 40%. ‘The total number of telephones 
at the beginning of 1921 was equivalent to 
1.2 instruments for each 100 of the world’s 
population. 


From an article by S. L. Andrew, 
former A. T. & T. Chief Statistician. 
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uniform 
awarded him by 
He contributed “A War 
to the 


in February of this year. His 


bears many decorations 
three countries. 
Game Test of Telephone Service” 


(QUARTERLY for January 1939. 


As THI ravages of the recent war are re- 
paired, communications are increasingly re- 
stored—and facts about them become more 
Thus, James R. Me- 
GGoWAN’S discussion of telephone statistics 
fuller and 
more complete than his “Telephones in 
the Post-War World,” in the MAGAZINE 


readily available. 


issue is considerably 


in this 





James R. McGowan 


for Autumn 1946 could be. His ten years 
2. ae oe with the Chief 
Statistician’s Division, devoted to studying 


service 


and reporting on the statistics and econom- 
ics of foreign telephone development, were 
interrupted by than four years of 
military duty, spent in statistical and ad- 


more 


ministrative work with the Signal Corps 
in Washington and with the Economics 
Military 


Division of Government in 


Berlin. 


TURNING BACK the pages of history half 


a century, Rocer B. Hitt and ‘THOMAS 





SHAW appraise and acclaim the contribu- 
tions to the development of the Bell Sys- 
tem made by one man: Hammond V. 
Hayes. 

Mr. Hill entered the Engineering De- 
partment of the American Telephone and 
‘Telegraph Company in 1911, and for sev- 
eral years thereafter was engaged princi- 
pally in appraisal and depreciation studies. 
When the Department of Development 
and Research was formed in 1919, he trans- 
ferred to it, and then has been 
largely concerned with studies of the eco- 


since 


nomic phases of development and opera- 
tion. He has been a member of the staff 
of the Bell Telephone Laboratories since 
1934, first in the Outside Plant Develop- 
ment Department and later in the Staff 
Department. In addition to his work on 
the economic side of the telephone busi- 
ness, Mr. Hill has taken great interest in 
the early history of the telephone art, and 
has assisted with the preparation of several 
books and articles dealing with that subject. 

Memories of the inspiring personality 
and Hammond V. Hayes 
contribute greatly to the satisfaction Mr. 
Shaw derives in writing of some of the 


leadership of 


work carried on under Mr. Hayes’s direc- 
Joining Mr. Hayes’ department after 
Mr. 


Shaw was included in the transfer of the 


tion. 
graduation from M. I. T. in 1905, 
Engineering Department from Boston to 
New York, following the general 
ganization in than a 
decade thereafter, he engaged in the de- 
velopment of transmission apparatus, in- 


reor- 


1907. For more 


He became a charter 
member of the Department of Develop- 


cluding loading coils. 


ment and Research when it was organized 
in 1919, and joined the Bell Telephone 
Laboratories in the 1933 amalgamation. 


As loading engineer, he has since been 
concerned chiefly with problems of tele- 
phone-circuit loading, including the trans- 
mission and economic aspects of the loading 


apparatus. 
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